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BesAexo;; rA3-47 hejihgtch jierKOH ryceHHHHOH MaiiiHHOH 
BBicoKOH npoxoAHMOCTH H npeAHasHa'^eH nepesosKH nio- 
AeH H rpyaoB b ycjiOBHax no.aHoro 6e3Aopo>KBa. 

FepMeTHaKBiH MexaajiHaecKHH Kopnyc yAep>K2aBaeT sesAe- 
XOA Ha njiasy, a KOHCipyKUHH ryceHHanoro abhjkhtcjih ooecne- 
a'HBaex eMy ASHaceaHe no BOAe co CKopocxBio ao ^ 4 KM,'Hac. 

BesAexoA HMeex AsyxMecxHyio saxpBixyio Kaonny h Mexan- 
jinnecKHH KysoB c aaAHHM oxkhahbim oopxoM. Ka6nHa nivieex 
jiiOK B saAHen cxenKe, coo6m,aiomHH ee c KysoBOM. Kysos enao- 
acen MarKHM CKnaAHBiM xeHXOM h 3 njioxHOro BOAOHenponn- 
AaeMoro Maxepnajia, xopomo 3 aii],Huj;aK)m,ero naccayKnpoB ox 
nenoroABi. 

Kaonna h KysoB cnaSjKeHBi cncxeMon oxonnenna, ooecne- 
HHBaiomeH HopMaaBHyio xeMnepaxypy Bnyxpn npn cnnBHBix 
MOpOBax. 

B ycjiOBHax xajKeaoro 6e3AOpo>KBa seBAexoA cnocooen 6yKj 
cnpoBaxB npnuen, ycxaHOBaenHBiH na KoaecHBin h.xh aBiacHBin 
xoA- 3to nosBoaaex npn AnnxejiBHBix 3KeneAHiJ,nax hmoxb ao- 
nojiHHxeaBHBiH aanac ropioaero h npoAOBonBCXBHa. 

/]|Aa paSoxBi c npnuenoM caya^nx SyKcnpOBoanBin KpioK c 
npya<HHOH Asonnoro ABHCisna. 

B nepeAHeit aaoxn ynpenaenBi Asa SyKCnpoBoanBix Kpioxa 
c sameaKaMH. 
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J^BHraTejib, cu,en;ieHHe u KopoS- 

Kanepe^a'i 

PasAaTO^HaaKopoSKa > 


KPATKAH TEXHHHECKAH XAfAKTEPHCTHKA 


THna rA3-51 

THna «rHTapbi>, saKpenaeHa na KapTepe 
KOpoSKH nepcAaa 


IlepeflaToaHoe^ OTHOiueHHe 
pAasHaa nepeAaaa . . . . . 
riepeAaToaHoe OTHomenHe 


^1:1 

peAyKTOp c napoS KOHaqecKHX mecxepeH 
1,9:1 


MexaHHSM noBopoxa — 6 opxoBbie mhoxo- 
AHCKOBbie {J)pHKl],HOHbI CyXOrO XpeHHH, CMOHXHpOBaHhl 
Ha BGAOMOM Baay raaBHoS nepeAaaH. 

T o p M o 3bi — ■ AeHXOHHoro. xnna, c MeAHO-acoG- 

CXOBhlMH HaKABAKaMH, 

BopxoBbie nepeAaaa — OAHOCxyneHHaxwe, c ii.h- 
AHHApaaecKHMH uieciepHaMH. IlepeAaxoHHoe oxHOuie- 
HHe 4,22 : 1. 

^E^BHjKHxeab — ryceHHHHbiii, c nepeAHHM pacnoao- 
jKGHHeM BeAyiAHX Koaec. 

ryceHHHHHe AenH — MeAKOSBeHaaxbie, c AHxtiMH 

CXaabHblMH SBeHbflMH H CXaAbHbIMH naAbABMH. 

B KajKAofi ryceHHAe 76 sBeabeB. 

Ular sBena — 128 mm. 

BeAyiAHe Koaeca — ASOHHbie, hhcao 3 y 6 beB 12 . 
noABeCKa — HesasHCHMaa, xopcHOHHaa. Ae* 
caxb onopHbix KaxKOB pacnoAOKeHU no 5 c KajKAoro 
6opxa. 3;Ba aaAHHX Kaxxa BbinoAHaiox ^jyHKAHW Ha- 
npaBAHKHAHX KOAec (AeHHBAeB). MexaHHSM Haxaace- 
HHH ryceHHi; — bhhxoboh; HaxaaceHHe ocymecx- 
BAaexca nepeMemeHHeM HanpasAaiomHX koagc no 
SaABHCHpaM. 

OSopyAOBaHHe — ■ oxonaxeAb c o6orpeBaxe- 
AGM CXeKOA, ASa 3AeKTpHHeCKHX CXeKAOOHHCXHXeAH, 
nAa$>0H ocBempHHH, kobphk noAa ' KaSanbi, Aepe- 
BHHHbie peuiexKH noAa Kyaosa, orHexymaxeAb, SaaoK 
AAa nHXbesoH: boabi, noxoAHaa anxeaKa,' abb ain;HKa 
AAH HHCxpyMeHxa, 

OCHOBHBIE ;^AHHI>IE 

rpysonoA’beMHOcxb 9 aeAOseK 

HAH lOOO Kg 

‘ rpysa 

Bee c hoahoh: aanpasKoft (6e3 
rpyaa h sKHnawa) 3600 Kg 

CKOpocxb no mocce. . . . < v.»35 KMinac 
EMKOCTbXOnAHBHblX SaKOB. * 200 Jl 
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llepBOCTeneHHLiii Hay^iibiii ii iipaKTii'iccKuii imTcpec 
npo,T;eTaB.iHeT iiccae,ioBaHiie KopOTKOBoaiioDoro ii3.iy^ie- 
aiiH Coaiina. Kaw noKaaaaii iicc«iPa,OBaHiiH iiocapauiix 
jiex, Coauij,e, lIOMI[^to BHAiiMoro caeTa, iiciiycuaeT isaay- 
qeiiiie, iipocriipaiomeccH b mupoKyio ooaacTb aaim Boan, 
HaaiiiiaH ot penTreiiOBCKiix ayacii c aaiiuoii Boaiibi iio- 
pHAKa iiccKoabiaix cxoMiiaaiioiinbix Aoaeii caHTiiMeTpa 
a Koiiaaa paanoBoaiiaMU Aaiiiioii b iiecuoabuo MC'rpoB. 

KopOTKOBoaiioBoe iiaayucHue Coaiiita (yabTpa(|)iioac- 
TOBoe 11 pcHTrenoBCKoe). a xaKiKe paAiioiisayaoniie CBHsaHO 
c (|)ii 3 ii'iCCKii>ur uponeccaMii, npoTCKaiomuMii b Maao- 
iiayaciiabix miouiiiiix caoax axMOCifiepbi Coaiiua (xpa- 
Mocijiepe IT Kopoiie), ii oiiaabiBaer ciiabiioc Baiiflime iia 
ax.Moc(|)epy 3eMaii. 

Ooinaa aiiepriin KopoxKoGoaiioBoro iiaayieHiiH Coanaa 
cpaBiJiixeabiio iieBeaiiHa. OAnaKo iimohho uopoxKOBoa- 
HdBoe ii3ay'ieiiiie onasbiBaex apeaBbiaaiino Go.ibmoe Baiin- 
iiiie na seMiiyio axMoc^tx'py. Oo-biicuHexcH axo xom, axo 
KopoxKOBoaiioBoe ii3viy'ieiiiie ooaaaaex apcaBbiaaiiiio bbi- 
coKoii aKxiiBiiocTbio II enocooiro iiouiiaijpoBaxb MoaeKvai.i 
B03Ayxa, Bbi3biBaH oopaaoBaniie iioiioc^ie^pbi — ciiaiaio 
!IOHlI3apOBaHHblX Bopxillix CVIOCB aXMOC(})Cpbl. 

ScMiian ar.Moc(J)opa iioaxii noaiiooxbio noraoijiaex 
yabxpa(|)iioaeTOBoe iiaay'ieniie Coamia. Oxo noraoniaio- 
uiee AciicxBiie ax'toci^epbi npPAOxpaiiHex iKiiBbie apra- 
iiii 3 Mbi ox ryoHxevTbiioro A-m loix KopoxKOBoaiioBoro 113- 
ayieiiiiH Coanna. B xo >Ke BpcMii oiio Aoaaex HCBaaMO/KUbnt 
iiccaeAOBaiiiie axoro nsayiCiiiiH c SeMaii. lloraouicime 
jnoacKyaaMii BosAyxa iiacroabuo BeaiiKO, axa aih iiaoaio- 
ACHua BopoxKOBoaiiOBoro iiaayacmiH iicooxoaiimo bccxii 
iiaoaioAOiiiia xoabKo 3a npeAeaaMii aoMiioii axM 0 C({) 0 pFa. 

Ha BxopoM COBCXCKOM iicKyccxBOiiHoM cayriiiiue obii 
ycxaiioBaeu npiioop, cocxoHLUiiii 113 xpex cncuiiaabubix 
ifioxoaaoKxponHbix yMiioiKirreaeii, uoropbie pacnoao/KOiibi 
noA yraoM b 120' Apvr 1 ; Apyry. Ka/KAbiii {j[)oxoyMHU/Kit- 
'xeab nocaeAOBaxeabiio iicpcKpbiBaacH liOOBoabKiiMii (Jiiiab- 
xpaMii 113 xoiiKiix MeTaaaiiaecKux 11 opraiiuaccKiix nae- 
ooK, qxo iiosBoaaao BbiAeaaxb paaaiiuabiB Aaaaa30Hbi 
B peuxreiiOBCKoii ooaacxii cacKxpa Coarnia ii aiiiiuio no- 
AopoAa B AaaeKoii yabxpaifiuoae xoBoii ooiacxii. OacK- 
xpii'iccKiie ciiriiaabi, AasaeMbie (JioroyMiiO/iarreaeM, i;o- 
Topbiii oiaa HanpaBacai iia Coaiiiie, yciiaiiBaaiicb paAoo- 
cxeMaMii II iiopoAaBaaiicb iia Boiaio c noMoiAbio xeae.MCx- 
piiqeouoii ciicxeMbi. 

BcaPAcxBiie roro, axo cnyxiniK neiipepbiBiio ii3MCnaa 
CBoio opiiCHxaniiio oxiiocaxeabiio Coaiiua, a TaiOKe •latxb 
BpeMCHii naxoA'aacH b xciiii 3eMaii, Aaa aKoiioMim iicxoa- 
liiiKOB niixauiiH aaeKxpii’iccKiie n,enn aiiiiapaxypbi Biiaio- 
•laaiicb xoabKO iipii iToaaAamiii Coaima b noae spciiiiH 
OAtioro II3 xpex npiieMiiiiKOB CBexa. Dxo BKaioueaiie oey- 
uiecxBaHaocb c iioMoinbio (|)oxocoiipoxiiBaeHiiii, ocBomae- 
Mbix CoaupeM oAiioBpeMeuiio c (^oxoy.MiioiKuxeaaMii. 


L’elude du rayonnemciit solaire ultra -^iolct a ondes 
courtes prescnte un (res a’rand inleret ^cienlil’ique et prati- 
que. Coir.me rontniontre le? reeherches dcs dcriiieres an- 
nees, le Soleil emct en plus de la lumiere visible, im 
rayonnemciit qui s'ctand dans un tn s large domaine de 
longueurs d 'ondes allant des rayons X a longueur d'onde 
de I'ordre de quelques cent-millioniemcs de centimetre 
jusqu'aux ondes radioelec triques de pliisieurs metres 
de longueur. 

Le rayonnement a ondes courtes du Soleil fultra- 
violet et a rayons X) ainsi que le rayonnement radioe- 
leetri^que sont en rapport avee les processus physiques 
se developpant dans les couches superieures peu etu- 
diees du Soleil (chroniosphei’e et couronne) et out une tres 
grande influence sur ratmosphere terrestre. 

L'energie totale du rayonnement a ondes courtes du 
Soleil est relativement "rcstreint. Cependant e’est le 
rayonnement a ondes courtes qui exercc une ties grande 
influence sur ratmosphcu'c terrestre. Ccci s'e.xplique 
par I'activite extr xnement elevee du rayonnement a 
ondes courtes et sa faculte de ioniser les molecules 
de l air en formant la ionosphere — les couches supe- 
rieures fortement ionisees de ratmosphere. 

L 'atmosphere terrestre absorbe presiiue complete- 
ment le rayonnement ultra-i iolct du Soleil. Cette action 
absorbante de ratmosphere terrestre presene les 
organismes vivants contre I'action nefaste du rayonne- 
ment solaire a ondes courtes cependant elle rend impos- 
sible I'etude de ce rayonnement a partir de la terre. 
L absorption des molecules d'air est tellcmcnt impor- 
tante qu'on ne peut observer le ray innement a ondes 
courtes qu'au del i des limites de ralmo>phere terrestre. 

Le deuxienie spoutnik artificiel sovietique etait 
dote d'lm appareil compertant trois multiplicateurs 
photoelec troniques speciaux disposes sous un angle 
de 120 par^ rapport I'lm a I'autre. Chaque photomul- 
tiplicatcur etait successiveuicnt reconvert de plusieurs 
filtres composes des pelliculcs organiques et metalli- 
ques fines ce qui permettait de degager differentes ban- 
des dans le domaine des rajons X'du spectre solaire et 
la raie de 1 'hydrogene situee dans la region extreme 
ultra-violette. Les signaux elcctriques du photomul- 
tiplicateur oriente vers le soleil ctaient amplifies par 
des schemas radioelcctriques et envoyes a la terre au 
moyen d'un svsteme telemetrique. 

Etant donne que le spoulnik changeait continuellc- 
ment son orientation par rapport au Soleil et que pen- 
dant un certain laps de temps il se troinait 
a rombre de la terre, pour economiser les sources 
d'alimentation de 1 'appareillage, celles-ci n'etaient en- 
clenchees que lorsijue le Soleil entrait dans le champ 
visuel de I'un des trois recepteurs de lumicu'e. Get en- 
clcnchement etait realise au moyen de photoresistances, 
eclairees en mime temps que les photomultiplicateurs. 


Studies of the X-ray and short wave-length 
ultraviolet radiation of the Sun are of major scien- 
tific and practical interest. Research done in the last 
few years has shown that, along with visible light, the Sun 
emits radiations of a wide range of wave-lengths, 
beginning with X-rays ha\ing wave-lengths of a' few- 
hundred millions of a centimetre and ending with radio 
waves several metres long. 

Solar ultraviolet and X-ray radiation as well as 
the radio waves emitted by the Sun are directly con- 
nected with tlie physical processes going on in the little 
known outer layers of the Sun's atmosphere Ahe chro- 
mosphere and the coronai and have a strong effect on 
the atmosphere of the Earth. 

The total energy of solar short wave-length radia- 
tion is comparatively small. It is this short wave-length 
radiation, however, that has an exceedingly strong 
effect on tlie Earth's atmosphere; this is due to the 
fact that the acthity of the X-ray and ultraviolet ra- 
diation is exceedingly high and this radiation is ca- 
pable of ionizing air molecules. This results in the 
formation of the ionosphere — the heaxily ionized upper 
layers of the atmosphere. 

The Earth's atmosphere absorbs solar X-ray and 
ultraviolet radiation nearly completely. This absorbing 
effect of the Earth's atmosphere protects living orga- 
nisms from solar short wave-length radiation which 
would be fatal to them. But at the 'same time it makes 
impossible the study of this radiation from the Earth. 
The absorption by air molecules is so great that for 
observing the X-ray and short wave-length ultraviolet 
radiation it is necessary to carry on observations beyond 
the limits of the terrestrial atniosphere. 

Soviet Sputnik II carried three special photo-electron 
multipliers set at an angle of 120' to each other. Be- 
fore each photo-multiplier rotates a disc with se- 
veral filters consisting of thin metal and organic films. 
This made it possible to measure different hands in the 
X-ray region of the solar spectrum and the hydrogen 
line in the extreme ultraAiolet region. Eleclric si- 
gnals from the photo-multipliers, which were directed 
toward the Sun, were amplified by radio circuits and 
transmitted to the Eartli by means of a telemetric ^y- 
stem. 

Ill ^iew of the fact that the Sputnik continually 
changed its orientation with regard to the Sun and 
spent some time (;n the part of its orbit not illuminated 
by the Sun, to sa\e on the power sources, the electrical 
circuits of the apparatuses were only switched on when 
the Sun entered the field of vision of one of the three 
light receptors. The switching on was done by means of 
resistor photo - cells illuminated by the Sun simul- 
taneously with the photomultipliers. 
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B uoHoccj[)epe iiMcexcH aHa’iHTe.ibuoe iioaiiiicctBo cco- 
Oqahlix sapmKeuHLix ^lacTun, BC.ieACTBiie uero oua oKa- 
SLiBaer cuabiioe iia pacnpocxpaiiCHiie pa^no- 

BOviH. Oahhm 113 ocHOBHbix iiapaMexpoB, oiipe^ieaHiouiHx 
paAuo4)n3iiaecKiie cBoiiCTBa iionocijiepbi, HBaaerca aaen- 
TpouiiaH KOH^eHTpa^^H, T. e. qncao cboogahbix aaen- 
TpOIlOB B 1 cat®. 

rlo paKeTHbLX nccae^ioBanHu Bepxiieii aTM 0 C(|)epbi aaen- 
TpoHiiaH KOHij;enTpaij;iiH onpe,T;eaHaacb KoCBeuiibiMii mg- 
TOAaMii c iioHombio usY’ieiiUH OTpayKemiii ot iioiiocAepbi 
pa;moBoan jiasaiiaiibix qacTOT, uaayqaeMbix c 3eMJH. 
inn^ Obiao oonapy'/KCiio, qxo na Bbicorax bojhisii 

lUU 120 «at II 250 — 300 Kat iiMeioxca Maucii.MyMbi aaoK- 
TpoHiioii KOH^eHTpa^HII, a ollxo CAeaaiio iipe,inoao>Ke- 
Hiie.jiTO iioiioctfiepa cocroiix 113 pa^a caoea {b qacxiiocxu, 

B paiioae 100 km iiMcei'ca caoii b paiioiie 250 km 

caoii F). Oa;naiw c no^iouibio KOCBenubix Mero,T;oB iieabaa 
Jicc.ie,ioBaxb ooaacxii iiouoctfiepbr iia O'leiib oojbiuux 
Bbicoxax. 

IIcnoabaoBamie pai-iex, ciiocooHbix no,T;niiMaxb iia- 
yqiiyio aiinapaxypy iienocpe;^cxBciiiio b iionocifiepv. no- 
SBoaner npoii3Bo;Oixb ii3MepeniiH napaMexpoB iioiiocAepbi 
iiOBbniii MexoaiaMii. 

B ocHOBy npoBepieHiibix iia.Mepemiii pacnpe;i;eaeHiia 
aaeKxpomioii KOH4Cnrpamiii no Bucoxe nojo>KCn npiin- 
“HTcpifiepoMexpa , npG,xxo>Kciiiibni 
fcCCP) -^^aiueabmxaMOM 11 H. llana.xeKcn 

^I^iiL’nepciioHHbai nnTep{j()epoMexp p;eiicxByex caoavio- 
Dni.M oopa30M. Pap;iionepep;arqiiKii iia panexe reiiepn- 
pyiOT ,iBa KorepOHxiibix Koaeoaiiiia c qacroxaMn 

B iioiioc(|Dcpe pa,iuoBoanbi c pasaininbiMii nacrOTaMU 
pacnpocxpannioxcH c paaaiiqiibiMii tfiaaoBbiMii CKopoGXHMii 
lloaxoMy iipii Haaiiqiiii noniisiipoBaHiion cpcabi na nvxii 
paAiiOBoan, ii3Jiyqcimbix c ‘paKeTbi, nponcxcxiHx (MBiirii 
no (paae oahopo npimaxoro iia 3eM.ie Koaeoaiiiia oriiocn- 
Teabiio Apyroro. Periicxparma iiaMeiienim pasiioexii 
ipas iipiiHHXbix Koaeoaumi Aaer • B03Mo>KiiocTb onpe ie- 
Koiineiixpannii aaoKxpoiioB no Bbi- 

OAiiOBpeMeiiiio c paKexHbiMn iiSMepeminMn npoB 3 An* 
ancb u3M0peniiH c noMon;bio iianopaMiioii iioiroctbepiioil 
cxaiiniin, ycxaiioBaennoii Boausii cxapxoBoii naouiaiKii. 
tonocxaB ieniie peayabxaxoB paAiioaoHAiipoBaHiiH 11 ’ pa- 
. KOxiibLX iiaMepemni nosBoairr yxoqniixb Aaiinbic, no iv- 
naeMbie MiioroqucaenubiMii noiioct|)epiibnin cxammaMii. 

B HacroHuice Bpoia noayqGiibi peavabxaxbi iiSMope- 
liiin aacKxpoiinoii Konn;eiirpan,iin b iionocAepe MexoaoM 
Aiienopciionnoro iiHxcp(|]ppoMexpa. OnpoAoaCHbi okbii- 
BaacnxHbie aacKxpoiiHbie KOHneHxpaij?in iia bcgx Bbico- 
lax no.iexa, npeBbiniaroimix 90 km (BKaioqan ooaacxii 
ae/nanine naA MaKcmiyMaMii iioiiiiaannii, panoe noao- 
exyniibie ^an iiccaeAOBamifl). ManciiMyM iioniiaamni 
B panone 100—120 km BBanexca BCCbMa iieravooKUM 
(II lie eAiincxBeuHbiM), n no Mepe yBeauxemiH Bbicoxbi 
iiOHiisaniin aiioo nocxeneiino iiapacxaex c iieooabuiiiMii 
KoaeoaimHMii (noaexbi 16.05.57 r. ii 25.08.57 r.) moo 
iia npoxibKeuiiii AecnxKOB KiiaoMexpoB coxpannex (c iie- 
r.xyooKiiMii KoacoamiHMii) neaiiqimy, 6xii3Kyio k mbk- 
ciiMyMy B paiioiie 120 km. OoiiapuKeiinbie MaKciiMVMbi 
iioiniaaniiu BOCbMa xpyAiio oxo>KACcrBnxb c paiice npea- 
noaaraBminiiicfl pesKo BbipavKenHbiMii npocxbiMii caoHMii. 
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Paralleloinent aux incsui‘cs a I'aide dcs fusee on effoc- 
tuait des inesupos au moyen d une station panorainique 
mstallee pres d une rainpe delancemcnt. La eoinparaison 
des resuJ tats de radiosondage et des mesurcs a I'aide des fu- 
sees permettra de preciser Ics donnecs qui sontreciics par 
de noinbreuses stations ionospheriijues. 

Acfueileineat, a ohtenu les rfeultats des mesurcs de 
la concentration des electrons dans 1 ionosphere d'apres le 
principe de 1 interferoniMre a disijorsion, On a determine 
les concentrations equivalentes des electrons a toutes les 
altitudes du voL depassant 90 Aou fy compris les re^dons 
situees au dcssus des maximums d’ionisation, autrefois 
inaccessibles aux etudes). Le maximum d'ionisation a 
1 altitude de 100—120 Finest pen profond (et nest pas 
unniue;; a mesure que l altitude augmente. l 'ionisation 
aux petites lariations (les 
\ols da 16.0.0/ etdu 23,8. o7). on tient, sur un parcours 
de dizames de kilometres, une grandeur proche du ma- 
-ymum a une altitude d'environ^ 120 Fin. Les maximums 
d ionisation trouves sont difficiles a identifier avee les 
sunples couches qu’on avait auparavant suppose etre 
nettement marquees. ee 

ir existe dans rionosphere une quantite considerable 
de particules hbres chargees, qui lui font excrcer une gran- 
de ml uence sur la propagation des ondes radioelectri- 
ques. Ln des paramelres fondamentaux determinant les 
proprietes radi iphysiques de I ionosphere, est la concen- 
tration des electrons,- c‘est-a-dire le nombre d ele- 
ctrons libivs par centimetre cube. 

! Avant l exploration des couches superieures de Lat- 
iiiosphcre a 1 aide des fusees la concentration des electrons 
ciNait ete detcrminee par les methodes indirectes par 
I analyse des reflexions ionospheriques desondes radio- 
elctriques de diverees Irequences eniises de la Terre. On avait 
ainsi etablie qu a une altitude d'emiron 100 — 120 Fm 
et de 2a0-300 Fm se trouvent les maximums de con- 
centration des electrons ce qui avait fait supposcr que 
1 ionosphere est composee d une scrie de couches inotam- 
men , a environ 100 Aon se trouve la couehe 72, et a 
2oO A'm-la couche F). Mais par ces methodes indi- 
ectcs on ne pouvaient pas etudier de vastes regions de 
1 lonosplim-e aux tres grandcs altitudes. 

L utilisation des fusees susceptibles d elever des an- 
pareils scientitiques dircctement dans Lionosphere 
permet de mesunx les paranietrcs de Lionosphere par de 
nou^elIes methodes. Les mesurcs de repartition de con- 
centration des electrons, scion Laltitude. etaient basees 
sur le pnnepe de nnto,fe.-0!ne.lre a dirporsion propese on 
193/ par L. J. Mandelstam et \. D. Papalexi (UUSS' 

L’lnteyferomelre a dispersion fonctionne d^une ma- 
mere suivante. De transmetteurs dans la fusee 
O^efT^ '^^‘'ations coherentes de frequences de 

Dans Lionosphere les ondes radioelectriques de di- 
j crscs ircfiuences se propagent a des vitesscs de phase dif- 
terentes. _C est pourquoi, etant donne un milieu ionis^, 
sur la \ oie des ondes radioelectriques emises de la fusee 
les dephasages d'une vibration regue sur la Terre se pas- 
^ 1 ’autre. L'enregistrement des va- 
riations de la difference de phases des vibrations recucs 
permet de determiner la repartition de la concentration 
des. electrons d apres Laltitude. 


Ihe ionosphere contains a considerable quantitv of 
free chai-gcd particles, in consequence of \Uiich it stron- 
gly alloc ts the propagation of radio ^aves. One of the 
principal parameters that determine the radio- phv- 
ionosphere is the electron con- 
centimeh^e ^ electrons in one cubic 

Ih-ior to the period of rocket investigations of the 
upper atnicx-phere. the electron concentration had been 
determined by indirect methods through the studv of 
rellections from the ionosphere of different-freiruen- 
c\ radio waves transmitted from the ground. In^ this 
Avay maxima of electron concentration ' were found at 
heights c ose to 109-120 km. and 250-300 km and H 
^\a^ concluded that the ionosphere consists of a series of 
ayers aor example, in the region of 100 km., there is 
la^er A. in the region of 250 km. there is laver T’o But 
these indirect methods could not be applied to investi- 

g^earheighl's' ionosphere at very 

the use of rockets capable of taking apparatus di- 
rectly into the ionosphere makes possible the ineasure- 
ment ot iono>phere parameters by new miThods. The mea- 
surements oi he altitude distribution of electron concen- 
ra ion were based on the principle of the dispersfon in- 

ing pdnci^ieprl^ 

ratej, two coaerent oscillations of frequenev .6 and L 
In the loiKisphere, radio waves of different frequencies 
propagate ^ylth varying phase velocities. For this reason 
t the radio _ waves emitted by the rocket propao-ate 
hroush an ionized medium, there occur phase shl fst 
to one received oscillation with respect to another. Becor 
din^ of the variations of phase differences ( f the received 
ascillations make it pos>ible to determine the altitude 
distribution of electron concentration. 

The roiket measureinents were made simultanoouslv 
\MtIi meaMirements earned out by means of a panoramic 

o?ihe'ren//n launching site. .V correlation 

ot the ieM]Jt> of radio sounding and those of rocket mea- 
sLiiements ^^U1 enable a iv\ ision to be made of data obtai- 
ned by numerous lonosplieric stations. 

RcMiIts have been obtained at the present time of the 
mepurement ot electron conciailration in the ionosphe- 
re by ineims of the disjiersifin interferometer. The equiva- 
liave been determined at 
all flight heights exceeding 90 kilometres (including re- 
gion:, above the ionization maximums that were former- 
inacessible to lnve^tigation). 

_ Ihe ionization maximum in the region of 100— 1‘^0 km 

m-e7in\/7- .?T ^nly one) : and with in^ 

Cleaning height the ionization either graduallv increa- 
lliictuations (the flights of 16— V— 57 and 
ri kilometres, it retains (with 

s nail tluctuations) a magnitude close to maximum in 
the lygion of 130 kilometres. It is very difficult to idenli- 
detected ionization maxima with the earlier 
suspected s^iarply detined simple layers. 
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KoHTeiiHep-auTOMaT npeAHasHa'ien iipoiie;;eunH iiccaeADBaHiiit pH,ia cbouctb 
B ppxnHX caoes axMoctfjcpw. llpu noMomii paKcru KcuTeuiit'p aaSpacuBaercH na 
BBicoTV 200 ){.M u co.'ice. Ua onpefle.ieHuoii Bwcore i:onTeiinep BwOpactiBaeTCH 113 
paueTw II yxoaiiT b cxopoHy ot nee. Oto ;;aeT BOSMoamocTb bccth iisMepemiH b 
uepxHHX caoHX aT>ioc«|)epbi b oTnocuTeai.iio nenosMyuieHiioii epeae. 

Koiixeiiiiep-aBTOMaT noexenemio onyenaeTca aa iiapamioxe. 

C noMOu\bK) Hayanou annapaxjpu iipoHSBoaHxca usMepenHa aaBaeuiia ua Bbicoxax 
70 — 200 b'.u, Baaxiie npo6 Boaayxa ua Bbicoxax 110 — 115 k.k, usyueime MiiKpoMex-co- 
poB, a xaK/ue ({loxorpa^iipoBamie c So.ibmiix bmcox nonepxuocxn SeMan ii oo.xaaHbix 
cucreii. 

Kouxefiiiep-aBxoMax cocxoiix 113 xpex coeauncunbLX mkkav cooou nn-iuHApii'ie- 
CKHx oxceiioB; iiocoBoro repMexusiipoBaiiiioro, neiixpaabuoro h repMexiiaupoBan- 
iioro napamioxuoro. 

a) HocoBoii repMexH3upoBanHbiii oxceK coexoiir U3 AByx 
oxae.ieimil : b nepBOM oxaeaemiH naxoaaxca Saxapeii aaeKrponiiTaHiia; no BxopoM 
pa3Meu;enbi: naueab c upiioopaiiH, perucxpiipjiouijiMiij iioKasamia ManoMCxpoB; 
({loxopenicxpaxop, (fiiiKciipyKimuri axn uoKasaHua, ii coijiiixbi a-ia ocneuieHua npii- 
Oopuoii iiauean; b axoM me cxAe.icinm CMOUxupoBauu ycaauxeau iioHusaniiounbix 
jiaiioMexpoB c auxoMaxii'iccKiiMii nepeK.iiouaxeaasiH ayBCXEUxeabnocxu BXOAa ycii- 
aiixe.ia, iiporpaMiiubiii MexauiisM, aa^aiomHii nporpaJiMy paSoxbi iipiioopoB, a xaKjKe 
(Jioxoauiiapaxbi, Eeaymiie (|)oxorpa(|)HpoBaHHe oKpysKaiouiero iipocxpaiicxsa xepes 
iiji.iioMUHaxopbi B cxeuKax' oxceKa; uapyiKHaa aacxb uoconoro oxceua saupbixa 
cxaabHbiM ooxcKaxeae.M, b Koxopbiii BMOUxupoBasbi uaceexM ,xxa perucTpaitaii 
MiiKpoiiexcopHbix aaexHu,; iioa ooxcKaxeaeM yupeuacHbi KpoHmxeiiubi BbinocuBix 
iioiiHsauHOHHbix MaiioMCxpoB; Koiiem iiocoBoro oxceua cHaoiKCu xoiJipnpoBaHHLiM 
Mexa,T.™'iecKiiM KOuycoM n cxaabiibDiu uopoxiaiMU inxupaMii, cayiKauyiMU aaa aya- 
meii aMopxusaiyiu Kouxeiiiiepa npii yaape o ae.Maio. 

6) H e H X p a a b H bi ii oxceK iipeacxaBanex co6oii a/Kypuyio ooouMy, 
pacnoao/Keimyio MeiKAy uocoBbLM u uapauiioxHbDi repMexuanpoBanubL^iH oxceKaMii; 
Biiyxpii oxoii ooouMbi npa iiomouvi cuoxcmm nonepeaiibix u upoaoabUbLX aMopxnaa- 
xopoB KpeiiiixcH KpeexoBHua, ua Koxopoii pasjieuiaiorcu aexbipe excKanHUbix 5aa- 
aoua aaa Bsaxua npoo noaayxa. 

Koucxpjaa;iiH neiixpaabuoro oxccKa npeacxaBauex coooii co'iexaHiie nexaaaa 
II cxcKaa H ue oKasbiBaex sHaauxeabiioro naiimiuH iia coexaB axMOcifiepbi, CBo6o,aiio 
oMbisaiomcii ynpenaeunbie b orceKe 6a.x.xoHbi. 

OcoSoe BHiiMaiiiie b 3xom oxcckc ouao oopameuo ua iieAoiivcxiiMOCxb bobuii- 
KiioBCHHu no3AyuiHbix KapMaiioB, B Koxopue nornii ouxb saxna'ieiibi jiCAaeiiiio bli- 
xeitaioueue uopniiii upiiaeMuoro Boaayxa; 

b) napamioxHbiii repMexHaiipoBauBbiii oxceK coe xoiix U3 iiaoc- 
i;oro »iexa.xan'iccKoro oeuoBaHiiH (AucKa), n punpenaeunoro k uciixpaabiio.My oxccKy, 
11 Me'xaaaii'iecKoro KoaiiaKa, KpeuamerocH repMexii'iocKU iia oxom Aucue; uoA 
KoanauoM noMeinaexCH cao/KeHiibiii uapamiox, Koimu expon Koxoporo Kpeiiuxca 
B neaxpe AUCKa. 


Ce container automatique est destine a des rceherehes sur de nonibreuses 
proprietes des couches superieures de l almosphere. \ I’aide d'une fusee le 
container est eleve a une altitude de 200 kilometres et plus. A ime hauteur deter- 
minee le container est jete hors de la fusee et devie. Ccci donne la possibilite 
d’effcctuer des inesures dans les hautes couches de I'atmosphere dans un 
milieu relativement non perturbe. 

Le container automatique descend graduellement en parachute. 

A I’aide d'instruments scientifiques on mesure la piession a des altitudes 
variant de 70 a 200 kilcmeties, des prises d'essai d'air sent faites a des hau- 
teurs variant de 110 a 1 13 kilcmeties; on eludie les miercmeteoies et on photo- 
graphie de la grande altitude la surface de la Terre et les systemes de nuages. 

Le container automatique se cempese de tiois parties cylindriques reunies 
entre elles; sccteur heimetique d avant, scctcur central et secteur hermetique 
du parachute. 

a) Le secteur hermetique d avant comprend deux sections. 

La premiere section contient une batterie d'alimcntation elcetrique. La deu- 
X icme centient un tableau avee instruments enicgistrant les indieations_dcs 
manometres, i.n eniegistieur photegraphique de ces indications et un systeme 
de lampes pour l eclairage des instiemcnts cu tableau. Dans eette mime 
section sont montes des amplificateurs, des manometres d'ionisation avee 
cemmutateurs autcmaticiues de sensibilite de I’entrce de I'amplificateur, un 
meeanisme reglant le travail des Instruments installes dans le container ainsi 
que des appareils photographiant I'cspace environnant a tracers des hublots 
dans les parois du secteur. La partie exterieure du sccteur d’avant est feriime 
par une fuselage en acier dans Icquelsont inslallees des cassettes pour I’enreghs- 
trement des particulesmicrometcorique. Sous le fuselage on a monte des supports 
pour les manometres d'ionisation se deplaeant lateralement. Le bout du 
scctcur d’avant est muni d un cene metallique gaufre et de courts piquets en 
a cier assurant une meilleure amortisation du container lors du choc eontre 
la terre. 

B)Le secteur central est une carcasse ajource allant du sccteur d’avant 
au secteur du parachute hermetique. A I’interieur de eette carcasse on a fixe 
une traverse avee systemes d'amortisation longitudlnaux et transversaux sur 
laquelle sont montes quatre ballons en verre pour les prises d’essai d'air. 

La construction du secteur central est en ensemble de metal et de verre et 
n’a pas d une influence sensible sur la composition de I’atmosphere baignant les 
ballons fixes dans le sccteur. 

On a porte une attention toute particuliere dans ce secteur pour empeeher 
toute formation des poches d’air dans lesquelles pourraient s'inserer des por- 
tions d’air de basse altitude se dispersant Icntement. 

c) Le sccteur hermetique du parachute est compose d’un disque metallique 
fixe au scctcur central et d’un etui metallique se fermant hermetiquement sur 
ce disque. Un parachute plie est loge sous cet etui et le bout de son cable est 
fixee au centre du disque. 


The automatic container is designed fer iniestigating certain properties 
of the upper layers of the atmosphere. The container is iccket-propelled to a 
height of 200 km. or more. At a definite height the container is ejected from 
the rocket and sepaiates from it, thus enabling measurements in the upper layeCg 
of the atmosphere in a relatively undisturbed medium. 

The automatic container gradually descends on a parachute. 

Equipment is provided for measuring pressures at heights of 70—200 km, 
for taking air samples at heights of 110—115 km, for studying micrcinetcorides, 
and for photographing the Earth's surface and cloud systems from high 
altitudes. 

The automatic container consists of thice connected cylindrical cempartinents: 
the front air-tight compartment, the middle compartment and the hermetized 
air-tight parachute compartment. 

a) T h e front air-tight c o m p a r t m e n t is divided into two sections. 

The first section contains the electric storage batteries. The second 

contains an instrument panel for registering the gauge readings, a photo- 
graphic recorder for recording these readings and soffits for illuminating the 
instrument panel. In the same compartment are installed ionization gauge 
amplifiers with automatic amplifier input sensitivity switches, a programming 
mechanism which feeds the programme of operation to the instruments 
installed in the container and cameras which photograph the surrounding space 
through port-holes in the compartment walls. The front compartment is covered 
with a steel cowl containing cassettes for registering microineteoric particles. 
Underneath the cowl the brackets of the outrigger ionization pressure gauges 
are fastened. The front compartment is tipped with a corrugated metal cone 
and short steel pins for better shock absorption when the container hits the 
Earth. 

b) The middle compar'tment is a latticed hoop separating the front 
and parachute — containing air-tight compartments. 

Inside this hoop a spider with transverse and longitudinal shock-absorbers 
is fastened. It carries four glass bulbs for cutting air samples. 

The middle compartment is a metal-and-glass structure so that its design 
docs not substantially affect the com position of the atmesphere flowing freely 
around the bulbs in the compartment. 

Special care was taken to aioid the formation cf air pockets in this coinpar- 
tment. Such pockets might have entrapped the slowly issuing near-ground air. 

c) The parachute hermetized compartment consists of a flat metal base (disc) 
fixed to the middle compartment and a metal cap fitted hermetically to the disc. 
Under the cap there is a folded parachute the strap ends of which are fastened 
to the centre ot the disc. 
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CiieKTporpa^ C03,Tian noayiiemia cneKxpoB Co.iHna 
BHG aeMHoii aTMoc(j^epbi c iioMoiu,bio paKeT ii npeaiiasna- 
qeii a,.iH paooTbi b xpyAUbix vc.iobiihx noaexa. PBKexHbiii 
ciieKxparpa|) MO/Kex paooxaxh b mupoKOM nnxepBaae 
TCMaepaxyp ox — 30^ AO -roO^ C ii Bbia;cp/KiiBaxb 6oai>mne 
Biiopanuii II ycKopeiina. 

C iiaMoinbio CiieKxporpac|)a nocaeaoBaaca ciiOKxp Co.xn- 
u,a B aaaiiaaana 1033 — 3000 A. B iipiioope iicno.xi>30Ba- 
aacb a;ii;{)paKi;HOHHaa pemexKa, a;aiooi,aa aimeiiayio 
AHcnepcHio 16, 7 A a<af. 

CaeKxporpatf) b noaere paSoxaex xauiiM oopasoM, 
qxo aepea 1 >mn. nocae cxapxa oxKpbiBaexcH okho roaoBKa 
npuoopa a caea;aLnaa ciicreMa Bxoa;uT b peiKHM cae>Kemifl 
3a CoaHa,e.M, HanpasaHH Ha Hero mean ciieKxporpa(|)a. 
IIpoucxo,T;HT 4^oxorpa(j[)upoBaHue cnenxpa c paiiee ycxa- 
HOBaeHHoii 3KCii03Hr];aea. llocae OKOiiaanuH (fioxorpa- 
<|)upoBaHiiH OKHO roaoBKH CvXe/KenHH 3aKpbiBaexcH u ocxaB- 
Luanca na na^aioiriieii Kaccexe naeiina CMarbiBaexcH ua 
npne.MHyio naccery. B naaaae a KOHne 3kciio3hhiiii, KpoMe 
cneKxpa, na ^oxoiiaenKy BneaarbiBaioxca noKasannH aa- 
coB, riaxoaiHH^iixCH B cneKrporpa(f)e. C noHoni.bio paiiex- 
noro cneKxporpa(|>a bo Bpe.MH pa^ia noaexoB iioayaenbi 
HHxepecHbie aannbie o KopoxKOBoaiiOBOM iisayHemifi 
Co.xHua. 


Le spcclrographe cst dei-tiiie a oblenir a I'aide dcs 
fusees, les spectres du Soleil hors de ralmosphere de la 
I'erre et au travail dans les dures conditions de vol. Le 
s pec trogra phe peut fonclionncr lors d un grand intervalle 
de temperature de I'ordre de — 30=’ a-foOX et peut sup- 
porter de grandes vibrations et temperatures. 

On peut etudier a I'aide du spectrographe le spectre 
du Soleil dans la gamine de 1000—3000 A. On a utilise 
dans Lappareil un reseau de diffraction produisant 
la dispersion lineaire de 16.7 A mm, 

Le spectrographe fonctionne au cours du vol de la 
manieu'e suivante: une minute a pres le lancemcnt d'une 
fusee la fente se trouvant a la tete de la fusee s’ouvre et 
le systeme d 'observation commence a [fonctionner, en 
orientant vers le soleil la fente du spectrographe. Alors 
se produit une prise de photos du spectre a une exposition 
fixee d'avance. La prise de photos terminee la fente de 
la tete se ferine et la pellicule res tee dans le chassis tom- 
bant est rebobinee autour du chassis recepteur. Au de- 
but et a la fin de 1 exposition sur la pellicule plus du spe- 
ctre, les indications d’une montre, fixee dans le spectro- 
graphe sont egalement enregis trees. 

A I'aide du s pec trogra phe-fusee on a obtenu des don- 
n& intcressantes sur la radiation des ondes courtes du 
Soleil. 


The spectrograph is designed for obtaining solar spe- 
ctra outside the terrestrial atmosphere by means of ro- 
ckets and for work in difficult flight conditions. The ro- 
cket spectrograph can work in wide ranges of temperature 
— to -f 50= C — and withstand great \ ibrations and 
velocities. 

With the help of the spectrograph the solar spectrum 
is studied in the range from 1000 to 3000 A; the instru- 
mentj utilizes a diffraction grating which produces a 
linear dispersion of 16.7 A/ mm. 

The spectrograph in flight operates on the following 
principle. 

Sixty seconds from the time of launching the window 
of the top opens and the tracking system begins to track 
the feun, directing the spectrograph towards it. The spe- 
ctrum is photographed with a prescribed exposuie Af- 
ter the process is completed the window of the tracking 
top closes and the film on the falling spool is wound 
onto the receiving spool. In addition to the spectrum, the 
film records (at the beginning and end of the exposure) 
the time shown by a clock in the spectrograph. Interesting 
data concerning short-wave solar emission have been 
obtained by means of this rocket spectrograph during a 
number of flights. 
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B ue,T,pax MapoBoro npocTpaucxBa axoMiiue aapa 
pasauanux aaeMeirroB ycKopaioxca ii {ipiioopexaior oaeHb 
oo-xbiujrio DiiepriiK). ^acxiiij,i>i oaeiib ooabmiix aiieprml 
HaauBaioT KoomqccKa.Ma ayaaMU. Ha nvxii or Mccxa 
3apo>KaeimH k Seaae KocMiiaecKiie jy-m' iiciibiTbiBaroT 
Ha ceoe BoaaeucxBue cpeaw, aepea Koxopyio oiia npoxoanT. 
B peayabxaxe paaa iipoasccoB iiSMeuaiorca cocxas ii 
HHxeuciiBiiocxb KocMiiaecKoro iisayaeimH. B aacrnocxii, 
iHCao qacTiiu; KOCMU'iecKux ayaeii iiaMenHexca b xom 
cayaae, ecaii iia CoaH4e npoucxoaHT iiHxeiicaBubie BapbiB- 
Hbie iipopec<?bi. ^ 

Hpoxoaa CKBosb ManjHXHoe iioae SeMaii, aacruribi 
KocMiiaecKiix ayaeii ciiabiio oxnaoHHioxca b oxom noae. 
«,luiiib aaexjinbi, ooaaaaiomiie oaenb ooabiuoii Diicprneii, 
Moryx oeciipenHXcxBeHHo aocxuraxb aioobix paiioHOB iia- 
ineu iiaaiiexbi.^HeM Meiibiue aaepruH qacxiia, xea >£eHbi.ue 
paaaep xex ooaacxeii na Se.viae, Koxopwe OKaabiBaioxca 
AocxyniibiMti ,T.iH 3X1IX qacxiia. Hacxunbi Maaux aiiepniu 
Aocxiiraiox aiiiub paaouoB ApKxiiKii ii AirrapKniKii. Ta- 
KHM oopaaoM, 3e^[aH KaK oli OKpy>Kena aiieprexiiaecKUM 
GapbepoM, iipaqeM Bbicoxa axoro oapbepa, HaiiaoabiuaH 
Ha aKBaxope, yMeabinaerca c pocxoM reo.MarHiixHoii mu- 
pox bi. 

^^Burancb co CKOpacxbio 8 KM/cen^ cnyxiiiiK aa oqenb 
KopoxKua iipaMe^KyTOK Bpe>ienii nepexoanx c o^aaoii mii- 
poxbi iia apjryio. FaKiiM oopaaoM, c iiOMombio iiaMepenun 
KOCMinecKax ayiea na ciiyxHiiKe mo^kho onpeaeaiixb 
mupoxiibui aff):f)eKT axoro Hsayaemia a tcm caMbiM oiipe- 
Aeauxb pacapeaeaeuHe qacxar^ axoro iiaayqenHH no aiiep- 
rnaM. Ocooeimo cymecxseiino, qxo xaKue naMepemia 
npoBoaaxcH oo.ibuioe aiicao paa. lIoaroMy c iioMonibio 
ciiyTHiiKa MO/KHo c.xeanxb He xoabKO aa H 3 ,MeneHiiHMH 
HHTeHcuBHocTii KOCMHaecKoro uaavqeHua, ho ii ua^e- 
HeHHa.Mu ero cocxaea. 

Hacriinbi, Bxoaauiiie b cocraB KoomqecKoro iiaxV' 
qeiiHfl, perucxpupoBajacb iia BxopoM coBercKOM cnyxuuue 
c HOMon^bK) cqexqifKOB aapa/KeHHbix qac^Il^. Hpii upo- 
xo/KqeiHiif CKBoab cqexqiiK ajeKxpaqecKa 3apfl>KeiiHoii qa- 
cxiiiibi na Bbixo^e cqQxqiiKa BoaHuKan n>invabc, r.oxopbiii 
nepe^aBajca iia pa;HiorexiiuqecKyio cxe>iy, coopaniivio 
Ha noayiipoBi^ajJHKOBbix TpiiDp;ax, HaaHaqemie Koxopoii 
COCTOILIO B TOM, qtoobi cocqHxaxb qiicao qacxHn kocmh- 
qecKux ayqeif. llocne iiepe^^aqa iio . pa^iio ciirHaaoB 
o TOM, qro* cocqiixano oripB^-^eaemioe qucao qacxm;, criOBa 
npoii3BO,-;iMicb perncxpanua qacTiiq KOCMaqecKoro iia- 
Jiyqeiiiia, ii iiocae xoro, KaK cocqiiXbiBaaocb xo ;^k 0 qiicao 
qacTuq, iio^iaBaaca hobliii ciirHaa. Pa3;^eaiiB qiicao aa- 
perncTpiipoBamibix qacrmi aa BpeMa, b xeqeiiiie Koxoporo 
OHH obiaii cocquxaHbi, mo>khc) noayquxb qiicao qacriiii, 
apoxop.am;iix qepea . cqexqHK b ceKyH;^v, luii mixeucuB- 

HOCTb KOCMaqecKoro uaayqeima. 

Ha ciiyrmiKe owao ycxanoBaeno p.Ba o;;iinaKOBbix iipu- 
oopa ^aa pe^lICTpa^mI aapajKomibix qacTm;. Ocii caer- 
MHKOB oooiix iipiioopoB GbiJii paCHoao/KeHbi BO BaaiiMiio- 
nepneH;i;HKyaapHbLX iiaiipaBaeaaax . 

B peayabxare ohlitob, iiocraBaeHHbix iia ciiyxuiiKe, 
Obiaa noayqeaa aasacHMOcrb aareHcuBiiocTH KOCMuae- 
CKoro HaayqeHHa Bnaoxb p;o bbicot 700 k.m. 

Haoaio, 7 aaacb xaKJKe aaBHCHMocxb iiHreiiciiBHocxH koc- 
MHqecKoro iiaayqeuiia ox mapoTbi a Bapiiaami noaiiou 
UHxeHCHBHocTa KocMHqecKHx ayqeii. 

C V - ■ ^ rt , 
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ques de s^nTaSl^i^'^era^cVU^'at riousWcmeS'^^q (cosmic space atomic nuclei of va- 

une tres grande energie. Les particules trfs ^mndes P.HJnfi T f ^elerated to a very high energy, 

energies sont appelees ravons ^cosmique^. Pendant" lour On thei r^xv^V/^* Vf ^ energies are called cosmic rays, 

trajet, du lieu de leur e^igendremeJl iilsqu^ la terre the Earth, 

les rayons cosmiqiies siibissent 1 ’action du milieu qu’ils 


i uu luiiieu (III us 

tra^ersent. En resultant d une serie de processus la com- 
position et 1 inteasite des rayons cosmiques se modi- 
hent. Xotamments, le nombre de particules des ravons 
cosmiques change lorsqu'on observe sur le Soleil' des 
processus intenses. 

Les particules cosmiques qui traversent le champ 
magnetique terrestre sont fortement devices par ce 
champ. Seules les particules ayant une tres o-rande 
energie peuvent librement atteindre n'importe liuelle 
partie de notre pianete. Plus 1 'energie des particules 
est petite, plus restrentes sont les dimensions des re- 
gions de notre pianete que peuvent atteindre ces parti- 
ciiles. Les particules h petites energies n’atteio'nent 
que les regions arctiques et antarctiques. Ainsi lalerre 
est en quelque sorte eavironnee par une barriere ener- 
getique dont la hauteur est maxima a I’equateur et dimi- 
nueavec 1 'augmentation de la latitude geomamietique. 

Le bpoutnik qui se deplace a la vilesse de par 

seconde passe d une latitude a une autre dans un 
intervalle _ de temps ires reduit. On peut deter- 
miner ainsi au moyen de inesures des rayons cosminues 
sur le 8poutnik I'effet de latitude de ee rayonneinent 
et determiner par la la repartition des particules de 
ce rayonneinent par energies. Ce qui est parliculiere- 
raent important c’est que ces mesures sont effectuces 
en giand noinhre. C est pourquoi le Spoiitnik perinet 
non seulement de suivre revolution de I'intensite du 
rayonneinent cosmique, mais aussi d ’observer la va- 
riation de sa composition. 

Les particules composant les rayons cosmiques 
etaient enregistrees sur le deuxieme Spoutnik sovietique 
par des compteurs de particules chargees. Les parti- 
cules a charge electrique traversant le compteur pro- 
voquent a sa sortie une impulsion qui est envovce sur 
un schema radio- technique monte sur triodes qui compte 
ie nombre dcs^ particules des rayons cosmiques. 
Apres la transmission par radio des signaux indiquant 
qu un certain nombre de particules a ete compte, 

1 enregislrement de particules du rayonneinent cosini- 
que recommence, et^ lorsque le mcme nombre de par- 
licules est enregistre un nouveau signal est envove. 
En diMsant le nombre de particules enregistrees par 
le temps, pendant lequel elles ont ete enregistrees on 
obticnt le nombre de particules traversant le compteur 
par seconde, c’est-a-dire^ I’intensite des rayons cosmi- 
gues. Le spoutnik etait equipe de deux appareils identi- 
ques pour I'enregistrement des particules chargees, 
di^ula^^^ ‘Appareils etaient rcciproquement pcrpen- 

Les experiences realisees sur le Spoutnik ont permis 
d obtenir 1 intensite du rayonneinent cosmique en fonc- 
lion de l allilide jusqu'a 700 kilometres d’altilude. 
V reussi a determiner la depen dance 

de 1 intensite du rayonnement cosmique de la latitude 
ainsi que les variations de I’intensite totale des ravons 
cosmiques. 


_ - . ...V. niLii tjiigui lu me Jiarin, 

cosmic rays experience the effects of the medium through 
^vhich they pabS. As a result of a number of processes 
the composition and intensity of cosmic radiation under- 
go changes. In particular, the number of cosmic rav 
the ^Sua intense hursts take place on 

Passing through the magnetic field of the Earth, cos- 
mic ray particles are strongly deflected in it. Only 
pai tides of very high energy can reach without hindran- 
ce anv area on our planet. The lower the energy of the 
particles, the smaller are the areas ,oii the Earth they 
can reach. Low energy particles reach only the Vrctic 
Kv . co l' f I’C’gions. Thus, the Earth is^urrounded 
by a sort of a po-xer barrier, which is highest at the 
Equator, dmiunshiag as it approaches higher geo- 
magnetic latitudes. “ ^ 

Trayelling at the speed of 8 kilometres per second, 
the sputnik within a very short interval of time passes 
from one latitude to another. Thus, through measure- 
ments of cosmic rays made on the Sputnik we are able to 

radiation and. 

consequently, the energy distribution of it>^ particle^ 
Especially significant is the fact that such measure^ 
ments are repeated many times over. By moans of the 
^pulnik it Is possible to record changes not only in 
sUio^n ^ cosmic radiation but also in its compo- 

Cosmic ray particles were recorded on Soviet 

i^A counters of charged particles. 

charged particle passed through 
the counter, a pulse appeared on the counter's outlet. 

electronic transistorized 

rfdf/ ^ ^ signal indicating that a de- 

iinite nuniher of particles had been counted is transmit- 
ted by radio, the counting of cosmic ray particles be- 
gins anew and when the same number of particles has 
been recorded, another signal is emitted. Dividing the 
number of recorded particles by the time it too\ to 
count hem, we obtain the number of particles passing 
ravs'^^^ ^ counter per second or the intensity of cosmic 

^ m carried two identical instruments for 

recording charged particles. The axes of both instru- 
ments were set at right angles to each other. 

Imi^ result of experiments on the Sputnik it was 
possible to establish the dependence between altitude 

o? 700%Tlomel^s 

Also the latitude dependence of the intensity of 
cosmic rays and fluctuations of full intensity of cosmic 
radiation have been observed. 
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XiH iiSMOpDiniH ,';aBaeuiia b BepxHux caoax aTMOC(|)epbi 
iicnoabsyioTCH noausauiiouHbie MaiioMe rpbi c iiaKaaeuHux 
KaTO,:;oM ii ManiHTiiue aaeKTpopaapa.^ubie MaiiOMerpu. 

lIonii3aij,iiannt>iri MaaoMexp c HaKariemibiM KaxoAOM 
. usMepaer ,i;aB.ieHiie B np0a;eaax 10“'^ — atat pr. ex. 
HaKaaenHbiii Kaxoa MaHD.viexpa aMuxapyex aaeurpoiibi, 
KOTopbia ycKopaioxcH iiaae.M iiojovKaraabiioii aao^noii 
cexKii II iioimaiipyiox raa b Mano>[exp 0 . Oopaayioa^aaca 
noaa/KuxeabUbis iioHbi yxoa«r iia oxpanare.ibiibia Koa- 
aeKxop II coaaaiox b ero neiiii tok, BBaiiaima Kaxoparo 
npHMo npaiiopniionaabHa a;aBaeniiio raaa. Paciioao^Kaiinaa 
MB/Kay Karoao-M u aiioaHoii ceraou ynpaBxaioai;aa eexua 
cayvKux aaa era 5 nans anna B3an'iiinbi aasKxpaiiHoro 
(aiioaiioro) xoKa- 

. Maaaa iioBapxiiacxb Koaxearapa oasene'iiiBaex ao- 
craxoaiia Maayio Bsauaiiay ^ana, Ba3niiKaiom,3ro H3-3a 
4)axoaMiicciin aaeaxpaiioB c KaaaeKxopa iioa aeiicrBiie\i 
MarKoro peiiiTeiiaBCKoro ii3ayqeHiia aiiaaiioii cexKii. 

MaiiOMexp aaKaioaeii b exeKaaimbiii oaaaaii. CxeaKii 
B Bepxnefl aaerii oaaaaiia yxouaeiibi a aaryx obixb pa3- 
oiixbi 110 ciienuaabHoii Ko>[ana6 iia aioaoii aaaaiinoii Bbi- 
coxe npii iiOMomii paaonsaiomero yexpaiiexBa. llpii axoM 
MaiiO-Mexp, iipeasapiixeabno oxKa’ieiiiibia ao BbicoKoro 
BaKyy.aa, iiaqimaex cooSmaxbca c ax.vioc[|)epaii. Ha Biiy- 
xpBHHioio iioB?pxiiocrb oaaaoiia iioa y raa'ieiiuori aaexbio 
Haiibiaeii xohkihi MexaaauqccKiiii iioacoK. Dxox iioacoK 
oopaayex niiaunapiiaecKiiii Koiiaeucaxop, iipBanaanaacii- 
Hbiii am yaaBaiiBaiiiia npiicyxexBy£oni,nx b ax.\ioct|)pp8 
3apH/Keinibix aaeriin, Koxopbie iie Moryr iionacxb b pa- 
ooqyio noaoexb MaiiOMexpa ii ucKaauxb peayabxaxbi H3- 
Mepemia. 

B KoaacKropiioii nenii MaiioMexpa cxoiix bijICokoom- 
iioe conpoxuBaeiJue, naiipa/Keuiie na Koxopaa ycnaii- 
Baexca iipii iiomoui,ii yciiaaxeaa iiocxoaiiuoro xoKa. Ciir- 
naa ox yciiauxeaa noaaerca iia Bxoa xeaeMexpaaeci^oii 
cue xe.Mbi, c no.Monibio Koxopaa ocymecxBaaexca aepeaaaa 
peayabxaxoB ii3Mep8Hiiii iia Boiaio. 

Mariiiirnbiii MaiiOMexp ii3Mepaex aaBaemie b iip?aeaax 
10“^ — 10“' aiat px. ex. MarHiixubiii MauoMexp coexoux 
II3 aeyx iiaacxiiu, aBiaioaytixca KaroaoM, ii Koabna- 
anoaa, paciioao/K^aiioro MC/Kay Kaxoanbivui naacriiuaMii. 
llepneuaHKyaapiia naoCKaexii iLiacxiiir iiaao/Keiio ciiabnoe 
MarnHXiioe "iioae. 

^teiiexBiie ManoMCxpa ociioBano iia xom, axo Beanaiuia 
paspaaiioro rona aaBiicur or aaBaemia. 

CxcHKii MaiiOMexpa b BCpxiiea ero aaerii yxonaOHbi 
II Mory r Obixb paaouxbi ciieij,iiaabiibiM pa3oiiBaioai,u.M ycr- 
poiicxBOM, KaK II 3 cayaae iioHnsauiioHiioro MaiioMexpa. 
HoByuiKa b axoM MaiioMexpe Bbiiioaiieiia b Biiae aeyx 
MexaaaiiqecKiix noavKoxeii;, Haiiecemibix na Bnyxpeninoio 
noBBpxiiocxb narpyoKa ManoMexpa. 

B Kaxoaiioii neiHi MaiioMexpa croiix conpoxiiBaomie, 
nanpa/Keaiie c Koroporo noaaerca iia Bxoa yciiaiireaa 
nocroaimoro xona. Ciima.i oo yciiaiixeae nepeaaexca 
nepea paanoxeaeMexpnqocKyio cncxeMv. 


On utilise pour mesures la pression dans les haiites 
couches de I'atmosphere des monom>,' tres a ionisation 
a cathode incandescente et des nianometres magnetiques a 
effluve electrique. 

Le manometre a ionisation a cathode incandescente 
mesure les pressions dans les limites de 10 '^ — 10'® 
mm c. m. La catliode incandescente de manomcHre emet 
des electrons qui sont acceleres par le champ d’une 
grille positive d'anode et qui ionisent le gaz dans le 
manometre. Ces ions positifs formes passent dans le 
collecteur ne^atif et creent dans son circuit un cou- 
rant dont I'intensite est directement proportionnelle 
a la pression du gaz. La grille de commande situee 
entre la cathode et la grille de 1 anode sort a stabiliser 
I'intensite du courant electronique (de I'anode). 

Une petite surface du collecteur garantit I’inten- 
site assez laible du courant de bourdonnement genere 
par la photoemission des electrons a partir du collec- 
teur sous Taction de la douce radiation de Roentgen 
de la grille d'anode. 

Le manometre est place dans un ballon de verre. 
Les parois de la parlie superieure du ballon sont amincies 
et peuvent Hre brisees par un mecanisme special brisant 
a n'importe quelle hauteur desiree. D'autre part, 
le manometre, dont Tair est pompe jusqu'a obtention 
du dide pousse, entre en contact avec Tatmosphere. 
Siir la surface interieure du ballon, toute la parlie 
amincie, il y a une mince baque metal lique. Cette baque 
forme un condenseur cylindrique destine a capter 
les particules chaigees dispersees dans Tatmosphere 
qui ne peuvent se trouver dans Tespace de travail de 
manometre et deformer les resultats des mesures. 

Dans le circuit du collecteur du manometre on a 
intercale une resistance de plusieurs ohms dont la ten- 
sion est rcnforce a I'aide d'un amplificateur a courant 
contiiiu. Le signal de Tamplificateur est unie avec 
Tentree d'un systeuie telemetrique, permettant de trans- 
mettre les resulats des mesures sur la Terre. 

Le manometre magnetique mesure la pression dans 
les limites de — 10“' mm c. m. Le manometre magne- 
tique est compose de deux plaques-cathodes et une ba- 
que-anode situee entre les plaques-cathodes. Perpen- 
diculaireinent a la surface plane des plaques on a super- 
pose un fort champ magnetiques. 

Le fonctionnement du manometre est base sur la 
grandeur de I'intensite de courant de decharge depend 
de la pression. Les parois de la par tie superieure du 
manometre sont amincies et peuvent etre brisees a 
Taide d'un mecanisme special brisant comme dans le 
cas de manometre a ionisation. Le piege de ce manometre 
est construiten forme de deux demi bagues metalliques 
appliquees a la surface interieure de la tubulure de mano- 
metre. 

Dans le circuit cathodique du manometre 
on a intercale une resistance dont la chute de 
tension est appliqiiee a Tentree d'un amplificateur 
a courant continu. L 'amplificateur transmet les signaux 
au moyen d'un systeme radiotelemetrique. 


Pressure measurements in the upper layers of the 
atmosphere are carried out by means of ionization pres- 
sure gauges -with incandescent cathode and magnetic 
electric-discharge pressure gauges. 

An ionization pressure gauge with incandescent 
cathode measures pressures lO"*^ and 10“"* mm Hg. The 
incandescent cathode of the pressure gauge emits ele- 
ctrons which are accelerated by the field of the positive 
anode grid and which ionize the gas in the pressure 
gauge. The positive ions move to the negative collector 
and produce a current in this circuit, the magnitude 
of the current being directly proportional to the pres- 
sure of the gas. ^ 

rhe control grid between the cathode and anode 
grid serves for stabilization of the magnitude of the 
electron (anode) current. 

The small surface area of the collector ensures a suf- 
ficiently small magnitude of its background that arises 
due to the photoeinission of electrons from the collector 
under the action of the soft X-radiation of the anode 
grid. 

The pressure gauge is enclosed in a glass bulb. The 
walls of the upper part of the bulb are thin and can be 
broken at a special command at any giN en height by means 
of a special device. The pressure gauge, which had been 
previously evacuated to a high vacuum, then comes 
into contact with the atmosphere. A thin metallic pow- 
der band is sputtered on the inner surface of the bulb 
wall under its thin part. This band produces a cylin- 
drical capacitor that is designed to catch charged parti- 
cles present in the atmosphere. The result is that the 
particles cannot get into the working chamber of the 
pressure gauge and thus distort the results of measure- 
ments. 

The collector circuit of the pressure gauge has a high 
ohmic resistance on which the voltage is increased by 
means of the direct-current amplifier. The signal of 
the amplifier is applied to the input of the telemetric 
system that helps to relay the measurement results to 
the Earth. 

The magnetic pressure gauge measures pressures 
from 10“'^ to 10“' mm llg. It consists of two plates — 
the cathode and a ring anode positioned between the 
cathode plates. An intense magnetic field is applied 
perpendicular to the plane of the plates. 

The principle of the pressure gauge is based on the 
magnitude of the discharge current depending upon 
the pressure. 

The walls of the upper part of the pressure gauge 
are thin and can be broken by a special device, as in the 
case of the ionization pressure gauge. The trap in this 
pressure gauge is in the form of two metallic half-rings 
applied to the inner surface of the pressure gauge nipple. 

The cathode circuit of the pressure gauge has a resis- 
tor, the voltage of which is applied toT the input of the 
direct-current amplifier. The signal of the amplifier 
is transmitted through the radiotelemetric system. 
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Pa;^iiouacTOTUbi 3 Macc-cneKipoMexp npe,T,eTaBaaeT co- 
6011 npiioop, ycTanaBJiHBaeMbm na Bbicoxiioii nccjie,i,o- 
BaTeabCFjoii paKexe ii npeAHaana^CH ,i;aH iiaMepeiiiiH koh- 
neuTpanHu noao/KiiTeabnbix iioiiob paaaiiuiibix Macc. llpn- 
oop cocToiiT 113 Macc-cneKTpoMeTpnqccboii xpyoKii, aacK- 
TpoHiioro 5 aoKa u oaoKa nuxauiiH. 

Macc-cneKxpoMexpnaocKaH xpyoKa 113 iiepiKaBciomeii 
craaii OTKpbixbi.M nepe;;HiiM kohuom coeAimaexcH c biicui- 
neu cpe;i,o!i. BHyxpii i;opnyca pacnoao>Kciio 15 cexoK 11 
KoaaeKTop. Ha nepBbie ;i;Be cexKii no;iaiOTOa oxpiinaxeab- 
Hbie noxeiimiaabi (oxiiociixeabiio Kopnyca xpyoKii); 110- 
ao/KHxeabiibie iioiibi, nona,i,aa b noae nepcoii cexKii, 
aaraniBaioxca Biiyipb xpyoKii, Meavay Bxopoii u nocae- 
cexKa.Mri noAaexcH paaroiimouiee naiipH>Keaiie, 
ii 3 MenaiouicecH niiaooopasno, xaK mto nonbi paaaumibix 
Macc iiooaepeAiio pasroiiaioxcH ao iiei;oTopoii iiocronH- 
iioii CKopocxii. CaeAyK)nj,jie cexKii iipeACxaBaHiox coooii 
auaansaxopbi CKopocreii, npoiiycKaiomue na KoaaOKXop 
ToabKo iioiibi, KOTopbie ooaaAaiOT onpeAeaoiiiiori CKopocxbio. 
B ca^nae, ccaii b axMocc^iope umciotch uohm c MaccoBbiM 
nncaoM ox 8 ao 50 aroMiibLX eAiiiiiiA Maccw, iia KoaacK- 
Tope xpyoKii BoauiiKiivT hiikii iiomioro xoKa, npirieM 
Ka>KAbiii niiK oyAex cooxBexcxBOBaxb iioiiaM onpcAeaen- 
iioii Maccbi. lliiKu iioHHoro xoKa yciiaiiBaioxcH, nepe- 
AaiOTca paAnoxeaeMexpiniech-ori ciicreMoii ii sanncbisaioxcH 
iia iipueMiioii cxaiimiii. OAnospeMeimo ncpeAaexcH 11 sann- 
CbiBaexcH miaooopasHoe nanpmKemie paaBcpxKii, iie- 
ooxoAiiMoe Aaa pacmii({)poBKii cnoKxpa Macc iioiiob. 

OaeKxpoiiiibiii oaoK cocrour 113 yciiaiixeaa iiocxohh- 
Horo TOKa, cav/Kauiero a-ih yciiaeiiiia caaooro iiomioro 
TOKa, rciiepaxopa, BbipaoaxbiBaiomero pasroii/iiotnee nii- 
aooopasiioe iianp^Kemie, rciioparopa BbicoKo^acroxuoro 
HanpibKCHiia n reiiopaxopoB nocTOHiiiibix iianpibKeiinii 
Aaa niirainia ceroK aiiaanaaxopa 11 ciicxCMbi peae a^h 
B haio’iciiua II BbiKaio'icuiiH npiioopa. 

BaoK iiiixaiiiiH iipiioopa coAepiKiix MaaoraoapiixHbie 
OKiicHopTyxHbie cyxue aaeMciixbi ii cepeopaiio-niiiibOBbie 
aKKyMyaaropbi. 

Pe3y.ibTa™ nsMopcrniii no cocTasy no.TO*ure,ii,i,i,ix 
IIOIIOB B Bticmiix enoax arMociIiopu iiepa.iaiOTCn no 
paAiio na ScMaio. 


Le spcctromef re de masse de radiofrcqucnce est un 
appareil, monte dans une fusee de recherche et destine 
a mesurer la concentration des ions positifs de diverse 
masse. L ’appareil se compose d’une tube de spoctrome- 
tre de masse, d un bloc electronique et d’un bloc d 'ali- 
mentation. 

Le tube de spcctrometre de masse en acier inoxyd- 
able est unie avoc le milieu ambiant par son bout avant. 
A I'interieur du bati se Irouvent 15 oaiHes et un col- 
lecteur. Sur les deux premieres grilles tombent le's 
potentiels negatifs (par rapport au bati du tube); les 
ions positifs tombent dans le champ de la premiere 
giille, sont entraines a i'interieur du lube. Entre la 
deuxieme grille et les grilles suivantes tombe la ten- 
sion accLHeralrice qui varie en dents de scie de sorte 
que les ions de diverse masse sont acceleres a tour de 
role jusqu’au moment ou ils atteignent une vitesse 
constante. Les grilles suivantes sont analyseurs des 
vitesses qui ne laissent passer dans le collectcur que 
les ions ayant une vitesse determinee. Au cas ou il y a 
dans I'atmosphere des ions dont le nombre de masse 
est 8 a 50^ unites atomiques de masse, des piques de 
courant d’ionisalion apparaissent dans le collecteur, 
chaque pique correspondant aux ions d’une masse de 
ternunee. Les piques de courant d'ionisation sont am- 
phliees, transmises par un systeme radiotelemarique 
et enregistrecs a la station rcceptrice. Simultanement 
la tension en dents de scie de balayage, necessaire pour 
dechiffrer le spectre des masses d’ions est transmise 
et enregistree. 

Le bloc electronique se compose d'un amplificateur 
a courant conlinu qui sert a amplifier le courant 
faible d'ionisation, d un genera teur qui produit une 
tension acceleratrice en dents de scie, d un gcneratrice 
de tension a haute frequence et des generatrices a ten- 
sion continue pour alimenter les grilles de I'analyscur, 
et d'un systmne de relais pour mettre les appareUs eii 
circuit et hors de circuit. 

^ Le bloc d 'alimentation de I'appareil renferme des 
elements secs d oxyde de mercure de petit gabarit et des 
accuniulatcurs en argent et zinc. 

Des resultats des mesurcs de composition des ions 
positifs dans les hautes couches de I'atmosphere sont 
transmis par radio sur la Terre. 


The radio-frequency mass spectrometer is an instru> 
ment mounted in high-altitude research rockets and 
designed for measuring concentrations of positive ions 
of varying masses. It consists of a mass-speolromelric 
tube, an electron unit and a power-supply unit. 

The mass spectrometer tube is made” of stainless 
steel and communicates with the outside through the 
open front end. Inside of the body are 15 grids and a 
collector. Xegative voltages (in relation to the body 
of the tube) are applied to the first two grids; positive 
ions that enter the field of the first grid are pulled 
into the tube. An accelerating sawtooth voltage is applied 
between the second and succeeding grids so that ions 
different masses are accelerated in turn to a certain 
constant speed. The other grids act as velocity analv^ers 
transmitting to the collector ions Mith a specific velocity 
only. If there are in the atmosphere ions having mass 
numbers between 8 and 50 atomic units, peaks of ion- 
current Mill occur on the collector of the tube, each 
peak corresponding to ions of definite mass. The ion- 
current peaks are amplified, telemetered to the Earth 
and recorded at the receiving station. The sawtooth 
scanning voltage necessary for deciphering the mass 
spectra of ions is transmitted simultaneouslv and recor- 
ded. 

The electron unit consists of a direct current ampli- 
fier to amplify the weak ion current, a generator that 
produces the accelerating sawtooth voltage, a high- 
frequency voltage generator and generators of constant 
voltages for feeding the grids of the anaivser, also 
a system of relays for sm itching the instruimmt in and 
off. 

Ihe power supply unit consists of small-measuring 
dry oxide-mercury elements and silverzinc storage 
batteries. 

Ihe data on the composition of positive ions in the 
upper layers of the atmo<^phere are transmitted to Earth 
by radio. 
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4 0KtH6pH 1957 r. Becb MHp CTaA cBHAereAeM BWAaio- 

ij^erocH co6biTHH — B CoBCTCKOM Coiosc 6biA ocyuiecT- 
BACH ycneiuHbiH sanycK nepBoro HCKyccTBCHHoro cnyr- 
HHKa 3eMAH. Coo6iijeHHe o6 btom 6biAo noAyHCHo bo 
Bcex yroAKax seMHoro mapa. npoxo^KACHHC cnyxHHKa 
saperHCTpHpOBaHO mhothmh Ha6Ak)A«iTeABMH Ha Bcex 

KOMTHHCHTaX. 

3 hob6ph 1957 roAa b. CoBexcKOM Coioae ocyiJ^ecT- 
BACH aanycK BTOporo HCKyccTBCHHoro cnyTHHKa Scmah. 

TeOpCTHHCCKH BOnpOC O B03M0H1H0CTH HOCblAKH KOC- 
MHMCCKOrO KOpa6AH 3a npeACAbl 3eMH0H aXMOCtpepbl 6bIA 
peuicH B HanaAe ABaAuaroro ctoacthb BbiAaioigHMcn 

pyCCKHM ynCHblM K. 9. yHOAKOBCKHM, AOKasaBUIHM, HTO 
cpeACTBOM A ah KOCMHHecKoro noAera AOAHtHa 6biTb pa- 
Kera. K. 9. yHOAKOBCKHH pa3pa6oTaA pHA KapAHHaAb- 
Hbix npo6AeM MOKnAaneTHoro noAexa vi ynasaA, hto co 3 - 
AaHHC HCKyCCTBCHHOrO cnyTHHKa 3eMAH HBHTCB nepBbIM 
H Heo6xOAHMbIM 3TanOM OBAaACHHH MeiKHAaneTHblM npo- 
CTpaHCTBOM. 

Co3AaHHe HCKyccTBCHHoro cnyTHHKa 3eMAH noTpe6o- 
SaAO peUieHHH CAOKHenUIHX H ^pHH^H^HaAbHO HOBbIX 
HayMHo-TexHHHecKHX npo6AeM. HaH6oAbuiHe TpyAHocTH 
BCTpeTHAHCb npH C03AaHHH paKeTbl-HOCHTCAH AAH BblBO- 
Aa cnyTHHKa Ha op6HTy. 

3 
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o6ecneHeHHH sa^aHHoro saKOHa abh^kchhh paKe- 
Tbl, Heo6xOflHMOrO AAH BblBCAeHHH CnyTHHKa Ha Op6HTy, 
pa3pa6oTaHa BecbMa TOHHaii h atp^eKTHBHaB CHCTCMa 
aBTOMaTHMecKoro ynpaBACHHH paKCTofi. 

PeiiieHHe 3thx, a xaK^e mhofhx Apyrnx aecbivia 
cAo^Hbix sa^an OKaaaAocb bosmokhwm AHUib b peayAb- 
Tare HCnOAbSOBaHHH HOBeHUIHX AOCTHHieHHH HaykH H 
TeXHHKH B caMbIX paSAHHHblX o6AaCTBX H B HCpByiO OHC- 
peAb 6AaroAapH BwcoKOMy rexHHHecKOMy ypoBHio paxe- 
TOCTpOCHHH B CCCP. 

SanycKy cnyxHHKa npeAuiecTBOBaAa 6oAbiuaB aKcne- 
pHMCHTaAbHaH . pa6oTa, cBHsaHHaH c cosAanHCM h OTpa- 
60TKOH KaK OTAeAbHbix arpcraTOB, TaK h Bceii CHCTCMbi 
B KOMHAeKce. ycneuiHbiH sanycK cnyxHHKa noAHocTbio 
nOATBepAHA npaBHAbHOCTb paCHerOB H OCHOBHbIX TeXHH- 
necKHX pemeHHH, npHHHTbix npn cosAanHH paxeTbi- 
HOCHTCAH H COyTHHKa. 

3anycK0M nepBoro cnyxHHKa noAOHieHO HanaAo 
OCyiljeCTBAeHHK) UIHpOKOH npOrpaMMbI HayHHbIX HCCAe- 
AOBaHHH, KOTopan 6yAeT npoAOAH^aTbca b TeHCHHc Me>K- 
AynapoAHoro reocpHSHnecKoro roAa na nocACAyioiiiHX 
HCKyccTBeHHbix coyTHHKax. CosAaHHC cnyTHHKOB ^hb- 
ABCTCH nepBbiM uiaroM b ocBoeHHH MeainAaneTHoro npo- 
CTpaHCTBa H OCyUjeCTBACHHH KOCMHHCCKHX HOAeTOB. 

Op6uTbl CnyTHUKOB 

Op6HTa Aio6oro cnyTHHxa nanoMHHaeT co6oh baamhc, 

OAHH H3 q)OKyCOB KOTOpOFO HaXOAHTCH B ^eHTpe ScMAH. 
OepBbie coBCTCKHe cnyxHHKH xaKHie ABHraAHCb no SAAHn- 
XHHCCKHM Op6HXaM. 
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[ 4^51 Aio6or0 crtytkHKa 0f>keiiTa^M5t nAocKbetM 6p6rf- 

^ tbi OTHOCHTCAbHO HCnOABHJKHblX 38634 OCTaCTCH nOHTH 

I nocTOHHHOH. TaK KaK 3eMAH BpaujaeTCH BOKpyr cboch 

I OCH, TO Ha.KaHC40M CAe4yK)iiieM o6opoTe cnyrHHK 40A- 

I men 0Ka3biBaTbCH Ha4 ApyrHM paSoHOM, CMeigancb 3a 

. 04HH o6opOT npHMepHO Ha 24^^ no AOArore, ®aKTHHecKoe 

I CMeiijeHHe no aoafotc 6y4eT HecKOAbKO 6oAbme, Tax KaK 

I BCAe4CTBHe OTKAOHCHHH OOAH THrOTCHHH OT ^eHTpaAbHO- 

ro nAOCKOCTb Op6HTbI 6y4eT MCAACHHO nOBOpaHHBaTbCH 
j BOKpyr OCH 3eMAH B HanpaBAeHHH, npOTHBOnOAOMiHOM 

ee BpauieHHK). 9to 4BHHieHHe oaockocth op6HTbi ne- 
BCAHKO H cocxaBAHCT, npHMepHO,’ HCTBCpTb TpaAyca no 
40AroTe 3a 04HH o6opoT. B pe3yAbTaTe OTHocHxeAbHO- 
‘ ro ABHHiCHHH 3eMAH H HAOCKOCTH Op6HTbI KaHi4bIH 

i CAeAyBDU^HH BHTOK 6yAex npoxoAHXb sanaAnee npeAw- 

I Ayii^ero. 

B SKBaxopHaAbHOH o6AacTH cMeuiCHHe 6oAbme H 6y- 
1 ACT cocxaBAHXb 6oAee 2 500 KHAOMCTPOB. 

I OaOCKOCXH Op6HT COBeXCKHX CnyXHHKOB HaKAOHCHbl 

k haockocth seMHoro SKBaxopa noA yrAOM 65°. B cbh3h 
c axHM Tpaccbi cnyxHHKOB npoxoAHx naA paHOHaMH 3eM- 
AH, HaXOABIgHMHCH npH6AH3HTeAbHO CeBepHbIM 

H lOiKHbiM noAHpHbiMH KpyraMH. BcAeACXBHC BpaiIjeHH3 
3eMAH BOKpyr och yroA riaKAona xpaccbi k aKBaxopy 
OTAHHaeXCH OT yrAa HaKAOHCHHH HAOCKOCTH pp6HTbI. 
ripHxoAH B ccBepHoe noAymapHe, xpacca nepeceKaex 
aKBaxop noA yrAOM 69° b HanpaBAeHHH na cesepo- 
) BOCTOK. 3axeM xpacca nocxencHHo npoxoAHx na bocxok 

H, KOCHyBlUHCb napaAACAH, OTBCHaiOUieH 65° CeBepHOH 
uiHpoxbi, oxKAOHHexcH K K)ry H nepeccKacT aKBaxop b 
J HanpaBAeHHH na ioto-boctok noA yrApM 69°. B iohihom 

noAyuiapHH xpacca KacaexcH napaAAeAH, oxseqaioigeH 

2 HcKyccTseHHbie cnyTHBKH 
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65 ° lOJKHpH inHpPfbi,,nocAe H^ro ptKApH^ieTC^ K cefiPpy 
H cHOBa nepexoAHT B ceeepHoe noAyuiapHe.- 

C TeHeHHeM BpcMCHH, BCACACTBHe TopMOiKeHHH cnyT- 

HHKa B BepXHHX CAOHX aTMOC(|)epbr ScMAH, $OpMa H pas- 
MCpbl OpGHTbl CnyTHHKa nOCTCnCHHO H3MeHHK)TCH. TaK 
Kan Ha 6oAbuiHx BbicoTax, r^e npoHCxo^HT abh^kchhc 
cnyTHHKa, nAOTHOCTb aTMOCCpepbi HpesBbinaHHO MaAa, 
^BOAK)^HH Op6HTbI npOHCXOAHT BHaHaAC BCCbMa MCflACH- 
HO. BbicoTa anoren yGbiBaer 6biCTpee Bbicoxbi nepHren, 
H op6HTa Bce 6oAee npH6AHiKaeTCH k KpyroBOH. npH 
BXOHiflCHHH cnyTHHKa B 60 Aee nAOTHbie CAOH aTMOCq)epbI 
TOpMOHiCHHC CnyTHHKa CTaHOBHTCH BCCbMa CHAbHbIM. 
CnyTHHK AOAHiCH paCKaAHTbCH H cropCTb nOA 06 HO MC- 
TCOpaM, npHXOAHUiHM H3 MCHinAaHCTHoro npocTpancTBa 
H cropaioigHM B aTMOc^epe Scmah. 

Ho MCpe nOHH^KCHHH Op6HTbI HCpHOA yMCHbrnaCTCB. 
CxopocTb HBMCHCHHfl ncpHo^a cAyMiHT yKasaHHCM Ha 
6bICTpOTy HSMCHCHHH $OpMbI Op6HTbI. 

riapaMCTphl Op6HT COBCTCKHX HCKyCCTBCHHblX cnyT- 
HHKOB n03B0AHI0T Ha6AK)flaTb HX Ha BCCX KOHTHHCHTaX 

B 6oAbiiiOM flHana30He innpoT, 3anycKH cnyxHHKOB, no 
TaKHM op6HTaM — saflana 6oAee TpyAHan, hcm 3anycK na 
Op6HTy, 6AH3KyiO K SKBaTOpnaAbHOH nAOCKOCTH. Opn 
TaKOM aanycKC, KaK, nanpHMcp, aah aMCpHKaHCKoro 
cnyTHHKa, HMeCTCn B03M0>KH0CTb HCn0Ab30BaHHH B 
6oAbIlieH CTCnCHH AAH pa3rOHa paKCTbl CKOpOCTH BpaUJCr 
HHH ScMAH BOKpyr OCH. 

Ha6A}OAQHUK 3a AouJicenueM cnyTHUKoe 

Ha6AK)AeHHe 3a cnyxHHKaMH bcactch c noMoigbio 
paAHOTCXHHHCCKHX CpCACTB, a TaKHiC B aCTpOHOMHHCCKHX 
odcepBaTOpHHX C nOMOIJ^bK) OnTHHCCKHX HHCTpyMCHTOB. 
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' Hapnfly co cneijHaAHCTaMH k HaSAioAeHHflM uiHpoKd 
npHBAeHCHbi pa4HOAK)6HTeAH, a TaK»e rpynnw acrpoHo- 
MOB,^ BeAyu^ne HadAio^eHHH Ha acTpoHOMHnecKHx haq- 
iJgaflKax c noMOisbio HaroTOBACHHbix . ;iah bthx ijeAcii 
OnXHHeCKHX HHCTpyMCHTOB. B CCCP Ha6AlOAeHHH 3 a 
cnyTHHKaMH peryABpHo BeAyr 70 CTaH^HH onxHHecKHX 

Ha6AK)4eHHH H KAy6bI 4o6pOBOAbHbIX oOuiecTB C 6oAb- 
UIHM KOAHHCCTBOM CpCACTB paAHOHa6AK)AeHHB. 

Hay^Hbie CTaH^HH bcah HaOAio^eHHH c noMoiijbio 
paAHOAOKaTopoB H paAHoneAeHraTopoB. C^eABHo mhofo 
(pOTOrpa^HH ABHHieHHH CnyTHHKOB. . . 

AcTpOHOMbI-AK)6HTCAH FIOAyHHAH OoAblHOC KOAHHeCT- 
BO C^e^HaAbHO HSrOTOBACHHblX aCTpOHOMHHCCKHX . Tpy- 
6ok, o6Aa;iaioiiiHx xopouiefi oothkoh c lUHpoKHM yrAOM 
SpeHHfl. Ha HaOAIO^aTeAbHblX CTaH^HHX HMeiOTCfl KOM- 
nAeKTbi ;o6opy40BaHHB, n03B0AHK)iiiHe onpeACAHTb noAo-r 
>KeHHe cnyTHHKa Ha. He6ecHo5 c({)epe b onpe^eACHHbiM 
MOMeHT BpCMCHH. 

Annapaxypa, c noMoiJgbio KOTopofi onTHHecKan cxan- 
liHH oTMenaer noA.o»:eHHe cnyxHHKa. Ha> HeOecHoS .ctpepe, 

n03B0AHeT np0H3B0flHTb HBMCpCHHH C TOHHOCTblO AO OA“ 
Horo rpaAyca, a momcht BpeMCHu, b KOTopbiH OTMeqaeTCB 
3TO noAo^KeHHC, c norpeiuHocTbK) He 6oAee oahoh cexyn- 
Abi. OnTHHCCKan CTaH^H}^ Ha6Ai0AaeT HCKyccTBeHHwiI 
cnyTHHK B yxpeHHce HAH BenepHee BpeMH,. KorAa noBcpx- ‘ 
HocTb 3eMAH HorpyiKeHa b TCMHOTy, a cnyxHHK, Haxo- 
AHCb Ha 6oAbmoH Bbicoxe, ocBeigeii CoAH^eM. 

v^AB o6ecneHeHHH HaAeJKHOcxH Ha6AioAaHHH KantA.aa 
onxHHecKaH cxaHHHB ycxpaHBaex oahh hah abb «onxH- 
MCCKHX 6apbepa» H3 .xpy6oK, pacnoAOHieHHWX b Mepn- 
AHane h no BcpxHKaAbnoMy Kpyry, nepneHAHKyAHpnoMy 
bhahmoh op6Hxe cnyxHHKa. 
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f^aAHoarinapatypa, npH noMoigH KOTopoS se^yT na- 
6AK>AeHHH paAHOAip6HTeAH, oqcHb npocxa. Hn^opMa- 
^HIO o abhjkchhh cnyxHHKa, AasaeMyio paAHOAK)6HTe- 
AHMH, MO>KHO HCn0Ab30BaTfa HC TOAbKO AAH H3yHeHHH 
saKOHOB npoxo>KAeHHH paAHOBOAH Hepe3 axMOCcpepy, ho 
xaK^e aah rpy6oro onpeACACHHii aAeMCHTOB op6HTbi 
cnyTHHKa. 

.Bee ABHHbie HayHHbix cTaH^Hfi, a raKHie paAHOHa- 
6AIOAeHHH H OHTHHeCKHX Ha6AK)AeHHH AK)6HTeAefi co6h- 
pawTCH H o6pa6aTbiBaiOTCB. B pesyAbTaxe o6pa6oxKH 
3X.HX AaHHbIX onpeACAeHbl KaK 3AeMeHXbI Op6HXbI, xaK H 
Hx BCKOBbie yxoAbi. OpH o6pa6oxKe pe 3 yAbxaxoB Ha6AK)- 
AeHHH .HCnOAbSOBaAHCb aACKXpOHHbie CHCXHbie MaillHHbl. 
B pesyAbxaxe o6pa6oxKH yxoHHHioxcH napaMCxpbi op6H- 
xbi H npCACKasbiBaexcH ASHiKeHHe cnyxHHKa. KpoMe xoro, 
AaHHbie, nocxynaioiijHe c Ha6AK)AaxeAbHbix cxaH^HH, hc- 
noAbsyioxcH aah pHAa reo(})H3HHecKHx HCCACAOBannH, 
npOBOAHMbix c noMoiiibK) cnyxHHKa, xaKHx, HanpHMCp, 
KaK onpeAeACHHe haoxhocxh axMoc^epbi no ^BOAK)^HH 
napaMexpoB op6HXbi cnyxHHKa. IlpeABapHxeAbHbie Aan- 
Hbie noKasbiBaiox, hxo nAoxHoexb axMOc^epw oKaaaAacb 
cyu^ecxBeHHO 6oAbiiie (b 7 — 10 pas), hcm bo bccx paspa- 

6oxaHHblX B HaCXOHIIjee BpCMH MOACAHX BepXHCH aXMO- 

ccpepbi. 

XapcLKTCpucTUKa nepeolo cnyTUUKa 
riepBbiH cnyxHHK 6biA pasMeigen b nepeAHefi naexH 
paKeXbl-HOCHXeAH H SaKpbIX saUJHXHblM KOHyCOM. PaKe- 
xa.co cnyxHHKOM cxapxoBaAa BepXHKaAbno. Mepea we- 
6oAbiiioe BpeMH nocAe cxapxa npn noMou^n nporpaMMHO- 
ro ycxpOHCXBa ocb paKexw nanaAa noexenenno oxkao- 
HHXbCH OX BCpXHKaAH.. B KOH^e yHaCXKa BblBeACHHH 
Ha *op6Hxy paKexa ABnraAacb napaAACAbno scmhoh no- 

,8 


Sanitized Copy Approved for Release 2010/06/01 : CIA-RDP80T00246A046900240001-5 


Sanitized Copy Approved for Release 2010/06/01 : CIA-RDP80T00246A046900240001-5 


BepXHOCTH CO CKOpOCTblO OKOAO 8 KHAOMeTpOa B; CCKyH- 
Ay. OocAC oKOHHdHHH pa6oTbi ABHraTCAH ?paKeTbi saigHT-: 
HblH Konyc 6bIA c6pOmeH, CnyTHHK OTAeAHACH OT paKeTblv 
H HanaA ABHrarbCH caM0CT0BTeAbH0r>:ui^-f-ic;. . 5 ’ 

riepBbiH cnyTHHK HMCA’ cpopMy'nnapav^’/jHaMeTpv ero 
6bIA paBCH 58 CaHTHMeTpaM^7'BeGC^ 83,6^ KHAOrpaMMav 
repMCTHHecKHH KOpnyc cnyTHHKa 6biA :H3roTOBAeHv.'H3r 
aAiOMHHHCBbix cnAaBOB. OoBepxHOGTb cro ‘noAHpoBaHa H 
noABepFHyTa o6pa6oTKe7<BiiKOpnyce pa3MeujaAacb' bgb 
annaparypa cnyTHHka^ BM^CTe-cCHGTOHHHKaMH "aneprori^^^^ 
TaHHH annapaTypbi; FlepeA/'nyGkoM "cnyTHHK 6biA HanoA- 
HCH ra30o6pa3HbiM aaoTOM^' " ' - 

Ha BHeiuHCH noBepxHoctH^^^Kopnyca^ 6biAH yctaHOBAe- 
H bl aHTC HH bl B B H AC HCT bipCXi ^GTCp^KH efi A A HH OH OT 2 ,4 
AO 2,9 MCtpa. Bo BpeMH BbiBeAeHHB cnyTHHKa Ha op6HTy 
CTepH^HH aHTCHH 6bIAH npH^aTbl K- KOpOyCy paKCTbl. 

riepHOA o6paiiieHHH cnyTHHKa B HaHaAc ABHHiCHHB 
cocTaBAHA npH6AH3HTeAbHo 96 MHHyT. HaH6oAbmee 
yAQACHHe nepBoro cnyTHHKa ot Scmah cocTaBAHAo 
947 KHAOMCTpOB. 

/^BHrancb no op6HTe; cnyTHHK nepnoAHHecKH noABep- 
raAcH pe3K0 nepeivieHHbiM TcnAOBbiM bobachctbhhm — 
HarpeBaHHK) AynaiviH CoAH^a b nepHOA naxoHiAeHHH hba 
ocBeuiCHHOH CTOpoHOH ScMAH, oxAajKAeHHK) npH noAete 
B TCHH ScMAH, TepMHMCCKHM BOBACHCTBHHM aTMOC(pepbI. 
KpoMC Toro, npH pa6oTe annapaTypbi b cnyTHHke TaKHte 
BblAeABCTCH HBBeCTHQC KOAHHCCTBO TCHAa. B TCIIAOBOM 
OTHOUieHHH HCkyCCTBeHHblH' cnyTHHK HBAHCTCH CaMOCTOH- 
TCAbHblM He6eCHbIM tCAOM, HaXOAHIj^HMCH B’ AyqHCtOM 
TenAoo6MeHe c oKpyniaibiiiHM npocTpaHCTBOM. FIoaTOMy 
o6ecneHeHHe B TCHCHHe AAHTCAbHOrO BpCMCHH HOpMaAb- 
Horo TCMnepaTypHoro pe^KHMa na criyTHHKe, Heo6xoAHMb- 
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ro flAii pa6oTfai ero annapaxypbi, abahctch hoboh h cao>k- 
Hoii sa^aHeii, IloMepHiaHHe Heo6xoAHMoro xeivinepaTyp- 
Horo peHiHMa na nepBOM cnyxHHKe o6ecneBHBaAocb npH- 
AaHHCM ero noBepXHOCTH cooTBexcTByioiiiHX SHaneHHH 
KO^$(I)H^HeHXOB HBAyqCHHfl H norAOI^CHHH COAHeBHOH 

paaHa^HH, a xaKiKe npHHyflHxcAbHOH ^HpKyAH^HeH aao- 
xa BHyxpH cnyxHHKa. 

Ha cnyxHHKe 6biAo ycxaHOBAeno flBa pa^Honepe^ax- 
HHKa, HenpepbIBHO HSAyHaBIUHX CHFRaAbl C HaCXOXaMH 

20,005 H 40,002 Me^a^ep^a (^AHHa boah — 15 h 7,5 

Mexpa.cooxBexcxBeHHo). CAe^yex oxMexHXb, hxo Ha co3- 
AaHHblX B CCCP HCKyCCXBeHHbIX CnyXHHKBX B CBB3H 
C HX OXHOCHXeAbHO, 6oAbmHM BeCOM OKaaaAOCb B03Mb>K- 
HbiM ycxaHOBHXb paAHonepeAaxHHKH 6oAbmpH mou^ho- 
CXH. 9x0 n03B0AHA0 HpOHSBOflHXb npHCM CHFHaAOB CO 
CnyXHHKOB Ha BeCbMa boAblUHX paCCXOBHHHX H AaAO BOS- 
MOJKHOCXb BKAIOHHXbCH B Ha6AK)AeHHB 3a CnyXHHKaMH 
caMfaiM uiHpoKHM KpyraM paAHOAiobHxeAeH bo Bcex qac- 
THx seMHoro uiapa. 

CnrHaAbi, HSAynaBrnHecH pa^HonepeAaxHHKaMH na 
Kaa^AOH H3 nacxox, hmcah bha xeAerpacpHbix nocbiAOK. 
rioCblAKa CHFHaAa OflHoii HaCXOXbl np0H3B04HAaCb bo 
BpeMH naysbi cHrnaAa ^pyroH Hacxoxbi. B cpeAHCM aah- 

XeAbHOCXb CHrHaAOB Ha KaHlilOH H3 nacxox COCXaBABAa 
OKOAO 0,3 CCKyHAbl. 9xH CHPRaAbl HCHOAbSOBaAHCb JS,AH 
HabAioAeHHH 3a opbHXOH cnyxHHKa, a xaKH^e aah peme- 
HHH pH^a HayHHbix sa/tan. v^ah pe^Hcxpa^HH ^po^eccoB, 
npoHcxoAHijiHX Ha cnyxHHKe, na hcm 6biAH ycxanoBAenbi 
^ qyBCXBHXCAbHbie aACMeHXbl, MCHHIOIIiHe naCXOXbl XCACr 
rpa(j)HbIX nOCblAOK H COOXHOIUeHHH MeiKAy^AHXeAbHOCXbK) 
9XHX nocbiAOK H nay3 npH HSMeneHHH HCKoxopbix napa- 
MexpoB Ha cnyxHHKe; nanpHMep, xeMnepaxypw. 
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OoAyHeHHbie peayAbTatbi HSMepeHHH HanpHHieHHocTH 
noAH paAHOCHrHaAOB nosBOABioT o^eHHTb norAouieHHe 
paAHOBOAH B HOHoccpepe, BKAioHaH re ee o6AacTH, koto- 
pbie Ae^KaT Bbime MaKCHMyMa HOHHsa^HH ocHOBHoro 
HOHOC^epHOrO CAOB. 3 th HSMepeHHB n03B0AHK)T CyAHTb 
O B03M0^HbIX nyTBX pacnpOCTpaHCHHH paAHOBOAH B HO- 
HOC$epe. 

Pe3yAbTaTbr npHCMa , paAHOCHrHaAOB cnyxHHKa h 
H3MepeHHB Hx ypoBHCH noKasbiBaiOT, HTO axH cHrnaAbr 
Ha BOAHe 15 MCXpOB npHHHMaAHCb Ha OHCHb 6pAbmHX 
paCCTOBHHBX, AftACKO npeBblUiaiOIIJHX paCCXOBHHH npH- 

MOH BHAHMOCTH. 3xH paCCXOHHHB AOCXHraK)X 10 12 H 

Aante 15 xwcbh KHAOMexpoB, a b oxACAbHbix cAynaBX 
H 6oAee. 

Oco6eHHbiH HHxepec npeAcxaBAHex xo o6cxoHxeAbcx- 
Bo, Hxo cnyxHHK, coBepmaB ABHMiCHHe no aAAHnxHne- 
CKoii op6Hxe, saHHMaex pasAHHHoe noAOHiCHHe oxhoch- 
XeAbHO OCHOBHOrO MaKCHMyMa aAeKXpOHHOH KOH^eHXpa- 
IjHH B 3eMHOH aXMOC^Cpe. EcAH B KDhIHOM nOAyuiapHH 
CnyXHHK ABHHieXCB BblUie CAOB HOHOCtpepbl, xo B CcBCp- 
hom noAymapHH oh Moniex naxoAHXbCB Kan Bbime MaK- 
CHMyMa H0HH3a^HH axoro CAOB, xaK H HHHie Hero, a b 
HCKOXOpbie MOMeHXbl b6aH3H aXOFO MaKCHMyMa. 

TaKHe ycAOBHB cosAaiox pasAHHHB b nyxBx pacnpo- 
CTpaneHHB KopoxKHX paAHOBOAH Ha 6oAbmHe paccxoB- 
HHB. OaHHM H3 XaKHX nyXCH BBABeXCB bxpaHteHHe ox 
3eMHOH noBepxHOCTH paAHOBOAH, npomeAmHX CBepxy 
nepea bck) xoAiijy noHoc^epbi, c nocACAyioiiiHM oaho- 
KpaxHbiM oxpaHieHHeM ox HOHOcjcpepbi B xex ee o6AacxBx, 
FAC KpHXHHeCKHe HaCXOXbl HMeiOX AOCXaXOHHO 6oAbmHe 
SHaneHHB. B Apyrnx cAynaBX paAHOBOAHbi, naAaiouiHe 
CBepxy noA neKoxopbiM yrAOM na HOHoc^epy, Hcnbixb^- 
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BaiOT B HCH SHaHHTCAbHOe npCAOMACHHC H • npOHHKaiOT 
BCAe^lCTBHe BToro B o6AacTb, AeHiaujyio aa npCACAaiviH 

npBMOH BHAHMOCTH. 

rioAOHieHHe CnyTHHKa b6aH3H o6AaCTH MaKCHMaAb- 
HOH H0HH3a^HH aTMOC^cpbi coaAacT oco6eHHo 6AaronpH- 
HTHbie ycAOBHH AAH pacnpocTpaneHHfl pa^HOBOAH nyrcM 
HOHOCtpepHbIX paAHOBOAHOBOAOB. B HCKOTOpblX CAynaBX, 
KaK nOKaSblBaiOT Ha6AK)AeHHH, paAHOBOAHbl npHXOAHAH 
B TOHKy npneMa He no KpaTnaHuieMy pac.CTOBHHio, a ny- 
TeM o6xoAa seMHoro luapa no 6oAee aahhhoh Ayre' 6oAb- 
^morp Kpyra. 

B OTACAbHblX CAynaBX Ha6AK)AaAOCb BBACHHe Kpyro- 
CBCTHoro axa paAHOCHrHaAOB. B HCKOTopbix cAynaBx 
H3MepeHHbie SHaneHHH HanpHiKCHHOCTH nOAH OKaabIBa- 
AHCb 6oAbiiie, HCM pacHCTHbie 'aHaneHHB, hto TaKMie 
rOBOpHT o HaAHHHH BOAHOBOAHbIX KaHaAOB B HOHO- 

c$epe. . 

HHTepecHbie peayAbTaxw noAyneHbi no Ha6AioAeHHK) 
Btp^eKTa /JonriAepa npH noMoiijH aanncH na MarHHTHyio 
ACHTy H3MeHeHHB TOHa 6HeHHH MeJKAy HaCTOTOH paAHO- 
BOAH, HSAynaeMblX CnyTHHKOM, H naCTOTOH KOAe6aHHH 
MecTHoro TCTepoAHHa. 

XapaKTcpucTUKa eropoio cnyrHUKa 

BrOppH COBCTCKHH HCKyCCTBCHHblH CnyTHHK 3eMAH 
npCACTaBABeT co6oh nocACAHioK) crynenb paKCTw, na ko- 
TopoH paaMeigeHa bob HaynHan h HaMepHTeAbHan anna- 
paxypa. Tanpe paaMeiJgeHHe annapaxypbi ynpocxHAo aa- 
Aany onpcAeACHHB KoopAHHax cnyxHHKa npH noMoiiiH 
onxHHecKHx cpeACXB Ha6AioAeHHH, xaK Kan Ha6AK)AeHHH 
aa paKexoH-HocHxeAeM OKaaaAHCb aHanHxeAbHo 6oAee 
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npOCTbIMH, HCM 3a CaMHM CnyTHHKOM. HpKOCTb paKCTbl- 
HOCHTCAH npeBocxoAHT HpKOCTb ncpBoro cnyTHHKa Ha 
HecKOAbKo 3Be3AHbix BCAHHHH. O611JHH BCc annapaTypbi, 
nOAOnbITHOrO HiHBOTHOrO H HCTOHHHKOB aACKTponHTaHHH 
Ha BTOpOM HCKyCCTBeHHOM CnyTHHKe COCTaBAHCT 508 KH- 
AorpaMMOB 300 rpaMMOB. 

B ^po^ecce BbiBCAeHHH na op6HTy paKCTa noAHHAacb 
Ha BfalCOTy B HeCKOAbKO COT KHAOMCTpOB OT HOBepXHQCTH 
3eMAH H B KOH^e ynacTKa BbiBeACHHH ee nocAeAHflH cxy- 
neHb ABHraAacb napaAACAbHo noBcpxHOCTH Scmah co 
CKO pOCTbK) 6oAee 8 KHAOMCXpOB B CCKyHAy, npeBpaXHB- 
lUHCb B CnyXHHK 3eMAH. • 

HaH6oAbmee yAaAeHHC Bxoporo cnyxHHKa ox 3eMAH 
COCXaBAHAO OKOAO 1700 KHAOMCxpOB, HXO HOHXH BABOC 
iipeBbiuiaex HaH6oAbmyK) Bbicoxy, AOCXHCHyxyio npH 3a- 
iiycKC nepBoro cnyxHHKa. IlocKOAbKy paBMcpw 6oAbuiOH 
noAyocH opOHTbi BToporo cnyxHHKa 6oAbme, hcm y nep- 
Boro cnyxHHKa, nepHOA ero oOpaigCHHH BOKpyr 3eMAH 
xaKH^e 0Ka3aACB 6oAbme h cocxaBAHA b nanaAe ABH>Ke- 

HHH 103,7 MHHyXbl. 

B nepcAHCH nacxH nocAeAHefi cxyncHH . paKexbi na 
c^e^HaAbHOH paMe 6biAH ycxaHOBACHbi npndop aah hc- 
CACAOBaHHH H3AyHeHHH CoAH^a B yAbXpa^HOAeXOBOH H 
peHxreHOBCKOH o6AacTHx cncKxpa, c^epHnecKHH KOHxeH- 
HCp c paAHonepeAaxHHKaMH h Apyrofi annapaxypofi, rep- 
MCTHHecKaH Ka6HHa c noAonbiTHbiM H^HBOTHbiM — co6a- 
KOH. Annapaxypa aah HsyneHHH KOCMHqecKHX Ayqefi 
6biAa pacnoAOHieHa na Kopnyce paKexbi. YcxaHOBAeHHbie 
Ha paMe npH6opbi h KonxeiiHepbi saiiiHiiieHbi oT aappAHHa- 
MHHCCKHX H XCnAOBblX BOBACHCTBHH, npOHCXOAHU^HX npH 
noAcxe paKCXbi b nAOXHbix caohx axMOC^epbi, c^e^HaAb- 
HblM aaiHHXHblM KOHyCOM. OoCAC BblBeACHHH noCAeAHCH 
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CTynCHH paKCTbl Ha OpGHXy aail^HTHblH KOHyC 6bIA 
c6pomeH. . 

Pa^lHonepeAaTHHKH, HaxoAHijiHecH b ctpepHnecKOM 
KOHTeHHepe, pa6oTaAH Ha nacTorax 40,002 h 20,005 Me- 
^a^ep^. Hctohhhkh aACKTponHTaHHH, CHCxeivia repMO- 
peryAHpOBaHHH, a TaKH^e HyBCTBHTCAbHbie BAeMCH- 
Tbi, perHCTpnpyioigHe HSMencHHe TeMnepaxypbi h 
Apyrne napaMexpbi, xaKJKe 6biAH pasMeigeHbi b btom koh- 
TCHHepe. 

CnrHaAbi paAHonepeAaxHHKa, padoTaBuiero na nacTo- 
re 20,005 Me^a^ep^ (^AHHa boahw 15 MexpoB), hmcah 

BHA TeAerpa(J)HbIX nOCblAOK. /^AHTCAbHOCTb HX, TaK >Ke 
KaK H AAHTeAbHOCTb nayS MCJKAy HHMH, COCTaBAHAa B 
CpeAHCM OKOAO 0,3 CCKyHAbl. OpH HSMCHeHHH HCKOTOpblX 
napaMCTpoB BnyrpH ccpepHnecKoro KOHTCHHepa (tcm- 
neparypa, AasACHHe) AAKTCAbHocTb bthx hocwaok h 
nays MeniAy hhmh HSMCHHAacb b onpeAeACHHbix npe- 
ACAax. 

PaAHonepeAaxHHK na nacxoxe 40,002 Me^a^ep^ (aah- 
Ha BOAHbi 7,5 Mexpa) pa6oxaA b pen^HMC nenpepbiBHoro 
HBAyHeHHB. YcxaHOBKa AByx paAHonepeAaxHHKOB na yna- 
saHHbix nacxoxax o6ecneHHAa npoBCAenpie HccACAOBaHHH 
no pacnpocxpaHCKHK) paAnoBOAH, HSAynaeMbix co cnyx- 
HHKa, H HSMepCHHe napaiviexpoB ero op6HXbi. OpH bxom 
6biA o6ecneHeH npHCM cnrHaAOB co cnyxHHKa npH ak)- 
6om cocxobhhh HOHoc^epw, 

repMexHHCCKaH Ka6HHa, b Koxopofi noMeii^aAocb no- 
AonbixHoe HiHBoxHoe (co6aKa), hmcab ^HAHHApHHecKy^o 
(pOpMy. C ^eAbK) COBAaHHH yCAOBHH, Heo6xOAHMbIX AAB 
HOpMaAbHOrO CyiljeCXBOBaHHH JKHBOXHOrO, B Hefi 6bIA 
paBMeigeH sanac nnujH, a xaKHie CHCxeMa KOHAH^HOHHpo- 
BaHHH BOSAyxa, cocxoBBuian h 3 pe^eHepa^HOHHOH ycxa- 
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HOBKH H CHCTCMbl TepMOperyAHpOBaHHH. OoMHMO BTOFO, 
B Ka6HHe 6biAH pasMeu^CHbi annapaxypa ^ah perncTpa- 
^HH nyAbca, /tbixaHHH, KpoBHHoro AaBAeHHH, annapaxy- 
pa aah chhxhb aACKxpoKap^HorpaMM, a xaKiKe nyBcxBH- 
XeAbHbie BACMeHXbl AAH HBMepeHHH oapaMCxpoB, xapaK- 
xepnsyioiHHX ycAOBHH b Ka6HHe (xeivinepaxypa, 4 aB- 

ACHHc). 

Ka6HHa HiHBoxHoro, KaK.H ccpepHnecKHH KOHxeHHep, 
6biAa HBroxoBAena h 3 aAioMHHHCBbix cnAaBOB. FloBepx- 
Hocxb. HX noAHpoBaHa H noABeprnyxa c^e^HaAbHOH o6- 
pa6oxKe c ^eAbIo npHAaHHH efi Heo6xoAHMbix SHaneHHH 
KO^(p$H^HeHXOB HSAyneHHH H nOFAOIlieHHH COAHCHHOH 
pa'AMai^HH. CHCxeMbi xepMoperyAHpoBaHHH, ycxanoBACH- 
Hbie B c(pepHHecKOM KOHxeHHepe h b Ka6HHe iKHBoxHoro, 
noAAepH«»BaAH b hhx xeivinepaxypy b saAaHHwx npeAe- 
Aax, oxBOAH xenAo k o6oAOHKe aa cnex npHHyAHxeAbHoii 
^HpKyAH^HH rasa. 

KpoMe yKaaaHHoii annapaxypbi na Kopnyce nocACA- 
HCH cxyneHH paKexw 6biAH ycxaHOBAenbi: paAHOxeAeMex- 
pHMecKaB H3MepHxeAbHaH annapaxypa, .AaxHHKH aah 
HSM epeHHB xeMnepaxypbi h hcxohhhkh aACKxpo- 
aneprHH. ■ 

Tewnepaxypa na BHeiUHen noBepxHOcxH h BHyxpn’ 
Ka6HHbi'^ M^HBOXHoro, a xaKiKe xeisinepaxypa oxACAbHbix 
npH6opOB H aACMeHxoB KOHcxpyK^HH onpeAeABAacb 
c noMombK) ycxanoBAeHHbix na hhx xeMnepaxypHbix 
AaXHHKOB. 

PaAHoxeAeMexpHHecKaH annapaxypa o6ecneHHBaAa 
nepeAany na Scmak) AaHHwx Bcex H3MepeHHH, ocyiijecx- 
BAHCMbix Ha cnyxHHKe. BKAioMeHHe ee aah nepcAann 
AaHHbIX H3MepeHHH np0H3B0AHA0Cb nepHOAHHCCKH HO 
nporpaMMe. 
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Haynubie usMepenuK na eTOpoM ucKyccTeennoM 
cnyTHUKC 3eMAU 

HcKyccTBeHHbiii cnyTHHK 3eMAH no3BOAHA ynenbiM 
BnepBbie OCyiJ^eCTBHTb pHA SKCnepHMCHTOB B BepXHHX 
CAOBX aTMocfpepbi, npoBeACHHC KOTopbix panee 6biAo He- 
B03M0iKH0. 

KopoTKoeoAHoeoc usAyneHue CoAHU,a 

HcCACAOBaHHH nOCACAHHX ACT nOKasaAH, HTO CoAH- 
^e, noMHMO BHAHMoro CBCTa, HcnycKacT HSAyncHHe, npo- 
CTHpaiouieecH B uiHpoKyio o6AacTb aahh boah, HanHHaB 
OT peHxreHOBCKHX AyneS c aahhoh boahw nopHAKa He- 
CKOAbKHX CTOMHAAHOHHbIX AOACH CaHTHMCXpa H KOHHaB 
paAHOBOAHaMH AAHHoii B HeCKOAbKO MCXpOB. 

HcnyCKaHHC KOpOXKOBOAHOBOrO HSAyHCHHH CoAH^a 
(yAbxpa(J)HOAexoBoro h ” peHxreHOBCKoro HaAyneHHH), 
a xaKHie paAHOHSAyqeHHc cBHsaHo c (pHSHHCCKHMH npo- 
^eccaMH, npoxeKaioigHiviH b MaAOHsyHeHHbix BHeiiiHHX 
CAOBX axMOC(j)epbi CoAH^a (xpoMOccpepe h KopoHe), h 
OK' asbiBaex cyiJgecxBeHHoe bahbhhc na axMOCcpepy Scmah. 
OcHOBHoe HSAyncHHe xpoMoc(pepbi CoAH^a cocpeAoxone- 
HO B cneKxpaAbHoii ahhhh BOAopoAa aahhoh boahw 
1215 anrcxpcM (1 anrcxpcM paBCH oahoh cxomhaahoh- 

HOH naCXH CaHXHMCXpa), pacnOAOKCHHOH b A^ACKOH yAb- 
xpa^HOAexoBOH o6AacxH cneKxpa, a HSAyncHHe Kopo- 
Hbl — B o6AaCTH MBFKHX pCHXreHOBCKHX AyHCH 

(3 — 100 anrcxpeivi). Kopona, cocxoHiiiaH H3 onenb pa3- 
peHiCHHOH MaxepHH, HMcex xcMnepaxypy, 6AH3Kyio k 
OAHOMy MHAAHOHy TpaAyCOB, npHHCM, nO-BHAHMOMy, 
B KopoHe HMeioxcH o6AacxH c euie 6oAee bwcokoh xcm- 
nepaxypoH. HpnpoAa KopoHW ao HacxoBiijero BpcMCHH 
B 3HaHHXeAbHOH MCpC ocxacxcH 3araA0HH0H. 
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06iijaA K6potK6BoAHOBoro MSAyMeHHH CoArt- 

^a cpaBHHTeAbHo HeeeAHKa — ona b accbtkh TbiCBH pas 
MCHbiue SHeprHH, HSAynaeMOH CoAH^eM b bhahmom CBere, 
OAHaKO HMCHHO 3T0 HSAyHCHHC OKaSblBaCT HpeSBblHaHHO 
6oAbmoe bahbhhc Ha seMHyK) aTMOC^epy. 06bHCHHeTCH 

3 TO TCM, HTO KOpOTKOBOAHOBOe HSAyHCHHC o 6 Aa AaCT HpCS- 
BbinaHHO BbICOKOH aKTHBHOCTbK) H Cn 0 C 06 H 0 HOHHSHpO- 

BaTb MOAeKyAbi BOSAyxa, BbisbiBan o6pa30BaHHe hoho- 

C$epbl CHAbHO H0HH3Hp0BaHHbIX BCpXHHX CAOCB aTMO- 

c(j)epbi. CorAacHO cyiijecTByioigHM npeAcraBAeHHHM, 

CAOH HOHOCCpCpbl, ACHiaU^HH Ha BblCOTC 70 90 

KHAOMCTpoB, o6pa30BaH H0HH3a^HeH MOACKyA B03Ayxa 
HSAyHCHHCM CneKTpaAbHOH AHHHH BOAOpOAa, HCHyC- 
KaCMblM XpOMOClpepOH, a CAeAyiOIgHH CAOH Ha BblCO- 
Te 90 100 KHAOMCTpOB peHXreHOBCKHM HSAyHCHHeM 

KOpOHbl. 

CoCTOBHHC BCpXHHX CAOCB CoAH^a H HOHOC(pCpbI HC 

OCXaCTCH nOCTOBHHbIM OHO HCHpCpblBHO H3MCHBCTCH, 

3cMHaB aTMOC(J)cpa noAHOCTbio norAoigacT yAbxpa- 
(pHOACTOBOC H3AyHCHHcCoAH^a, HpOnyCKaH AHUIb o6AaCTb 
6AH3KOrO yAbXpaCpHOACTOBOrO H3AyHCHHH, npHMbiKaio- 
igyio K (pHOACxoBOMy KpaK) bhahmoh nacxH cncKxpa. 

OpHCMHHKaMH H3AyHCHHH CAyHlHAH XpH C^C^HaAb- 
Hbie 4)0X03ACKXp0HHbIC yMHOiKHXCAH, paCHOAOHiCHHblC 

noA yrAOM b 120 ° oahh k ApyroMy. KaHiAMH (poxoyMHO- 

iKHXCAb nOCACAOBaXCAbHO HCpCKpblBaACH HCCKOAbKHMH 
(pHAbXpaMH H3 XOHKHX MCXa AAHHCCKHX H OpFaHHHCCKHX 
HACHOK, a xaK^e H3 c^c^HaAbHbIX onxHHCCKHx Maxepna- 
AOB, HXO n03B0AHA0 BblACAHXb paSAHHHblC AHanaSOHbl B 
pCHXrCHOBCKOH o6AacxH CnCKXpa CoAH^a H AHHHIO BOAO- 
pOAa B AaACKOH yAbXpa(|)HOACXOBOH o6AaCXH. SaCKXPH- 
HCCKHC CHrnaAbl, AaBaCMbie (pOXOyMHO>KHXCACM, KOXOpblH 
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6biA HanpaBAeH na CoAH^e, ycHAHSaAHCb pa^HOCxcMaMH 
H nepe^aBaAHCb na Scmaio c noMOigbio TeAeivieTpHMe- 
CKOH CHCTCMbr. 

BcACACTBHe TOrO, MTO CnyTHHK HenpepbIBHO HSMCHHA 
CBOK) OpHeHTa^HIO OTHOCHTCAbHO CoAH^a, a TaK>Ke naCTb 
BpcMeHH npoBOAHA Ha He ocBeuieHHOM CoAH^eM yqacT- 
Ke cBoeii opGwTbi, hctohhhkh nHTaHHH annapaxypbi 
BKAKDHaAHCb TOAbKO HpH npnaABHHH CoAH^a.B, HOAe 3pe- 
HHH OAHOrO H3 TpCX. HpHeMHHKOB CBexa. 3 tO BKAIOHeHHe 
OCyUieCTBAflAOCb C nOMOIlibK) (pOTOCOnppTHBAeHHH; OCBe- 
UjaeMblX CoAH^eM OAHOBpeMCHHO C (pOTOyMHOJKHTeABMH. 

llapaAAeAbHO C Ha6AIOAeHHHMH HSAyHCKHK CpAH^a 
CO CnyTHHKa,npOH3BOAHAHCb Ha6AK)AeHHH CoAH^a BCeH 
CeTbK) BCMHblX CTaH^HH «CAyHi6bI CoAH^a», BCAyiliHX pa- 
6oTy no nporpaMiwe' MeJKAyHapOAHoro reocpHSHHecKoro 
roAa. 3 th Ha6AK)AeHHH npoBOAHAH acTpo$H3HHecKHe 66- 
CepBaTOpHH, CTaH^HH no HSyHeHHK) HpHOpCpepbl H. no 
npHeMy. paAHOHBAyHCHHH CoAH^a. Q 

Msynenue kocmuhcckux Ay neu 

B HCApax MHpoBoro npocxpancTBa . aTOMHbie. HA|>a 
pasAHHHbix SACMeHTOB ycKopBfOTCH H npHo6peTai6T 
oHCHb 6oAbmyip BHeprHK). Ha nyxH ot MecT.a sapo^KAC- 
HHH K 3eMAe KocMHHCCKHe. AyHH HcnbiTbiBaioT Ha ce6e 
BOSACHCTBHe CpCAbl, HCpeS KOTOpyK). OHH HpOXOABT. 
B peByAbTaxe pHAa ,^po^eccoB b axMOccpepe HSMeHnexcB 

COCXaB KOCMHHeCKHX AyHCH H HHXeHCHBHOCXb BTOPO. H3- 
AyneHHB. . Mhcao MacxH^ KocMHnecKHX. AyMefi HBMeHBex- 
CH, eCAH Ha CoAH^e npOHCXOAHX HHXenCHBHbie BSpblB.Hbie 
^p0^eCCbI H COBAaiOXCfl yCAOBHB AAH yCKppCHHH HaCXH.^ 
AO 60AbllIHX BHepr.HH. 
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CoAH^e flBArfercil Tai<^6 HtT6HrtHK6M K6pfiy<iKyABp- 
Horo HBAy'HeHHH. B noTOKax KopnycKyAflpHoro HSAyqe- 
HHH HMCIOTCH HHTCHCHBHbie MaFHHTHbie H BAeKjpHHeCKHe 
nOAH, KOTOpbie BOBACHCTByiOT Ha KOCMHHCCKHe AyHH. 
OpH nOMOIIJH KOCMHHeCKHX AyHCH MOH^HO HSyHaTb 3TH 
nOTOKH Ha 6oAbmHX paCCTOHHHHX OT 3eMAH. 

ripOXOAH CKB03b MarHHTHOe HOAC ScMAH, HaCTH^bI 
KOCMHHeCKHX AyHCH CHAbHO OTKAOHHIOTCH B 3T0M HOAC. 

AHUib HacTH^bI, o6AaAaioigHe onenb 6oAbmoH aneprHeH, 
MoryT 6ecnpenHTCTBeHHO ^ocTHraTb AK)6bix pafioHOB na- 
luefi HAaneTbi.. Mcm MCHbiue aneprHH nacTHii, tcm mchb- 
uie pasMCp Tex o6AacTeH na 3eMAe, KOTopbie oKasbiBa- 

•JOTCH AOCXyHHblMH AAH .9THX qaCTHIi; HaCTH^bI MaAbIX 
aiieprHH AOCTHraiOT AHuib panoHOB Apkthkh h AnTapK- 
THKH. TaKHM o6pa30M, 3eMAH KaK 6bi oRpyHiCHa anepre- 
THHecKHM 6apbepoM, npHHeM Bbicoxa 9Toro 6apbepa, Han- 
6oAbuiaH Ha aKBaxope, yMeHbuiaexcH c pocxoM reoMar- 
HHXHOH lUHpoxbi. SKBaxopHaAbHbix pafioHOB Moryx 
ioCTHraXb AHUIb KOCMHHeCKHe npOTOHbl, 06AaAaK)IIiHe 
SHepTHCH 6oAbUie 14 MHAAHapAOB BAeKXpOHOBOAbX. lOiK- 
Hbie paHOHbi CosexcKorp Coio3a Aocxynnw aah HacxH^ c 
anepPHefi 6oAbme 7 MHAAHapflOB aAeKxpoHOBOAbx. Haivie- 

peHHC KOCMHHeCKHX AyHCH Ha pa3AHHHbIX. UIHpOTaX 
4aex B03M0JKH0CTb OnpeACAHTb CKOAbKO .HaCTH^. H 

kaKHx HMCHHo aHepFHH npHcyxcTByex b cocxaBe kocmhhc- 
CKHX AyneH. 3aBHCHM0CTb HHCAa HaCT.H^ KOCMHHeCKOrO 
H3AyHeHHH. OX lUHpOTbl, XaK HaSblBaCMblH lUHpOTHblH 

a$$eKx, onpeACAHex pacnpeAeAenne HacTH^ no anep- 
PHHM, X. e. aneprexHHecKHH cneKxp kocmhhcckhx AyneH. 

B peayAbxaxe pn^a npo^eccoB, Kotopwe npOHCxoAHj 
B MHpoBOM npocTpancxBe c kocmhhcckhmh AynaMH, hhcao 
H COCXaB HX H3MeHH!OXCfl. 
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4ah .tofo, tito6bI BbIHCHHTb rtpi4p>04y K6- 

TOpbie npOHCXOAHT C KOCMHHeCKHMH AyHaMH, HCOGXOAHMO 
He TOAbKO yCTaHOBHTb (paKT BOSpaCTaHHH HAH yMCHb- 
UICHHH HHTeHCHBHOCTH KOCMHHeCKHX AyneH, HO H OOpe- 
ACAHTb KaK HSMCHHAOCb HHCAO HaCTH^ paSAHHHbIX BHCp- 
THH. /iBHraflCb CO CKOpOCTbK) 8 KHAOMCTpOB B CCKyH^y, 
cnyTHHK 3a oneHb.KopoTKHH npoMe^KyroK BpeMeHH nepe- 
xoAHT c oflHoii lUHpOTbi Ha ^pyryio. TaKHM o6pa30M, 
npH noMoigH H3MepeHHH KocMHHecKHX AyneH Ha cnyr- 
HHKe MOHIHO OnpCACAHTb UIHpOTHblH S^XpCKT STOFO H3Ay- 
HCHHH H TCM caMbiM pacnpeACACHHe HacTH^ no aneprHHM. 
Oco6eHHo cyigecTBCHHO to, hto xaKHe H3MepeHHH npoBO- 
AHTCH 6oAbmoe HHCAo pa3. rioBTOMy npH noMOigH criyT- 
HHKa MOiKHO CACAHTb He TOAbKO 3a H3MeHeHHeM HHTCH- 
CHBHOCTH KOCMHMeCKOrO H3AyHeHHH, HO H 3a H3MeHeHHH- 
MH ero cocTaBa. 

HaCTH^bI, BXO^BISHC B COCTaB KOCMHHeCKOrO H3AyHe- 
HHH, peracTpHpoBaAHCb Ha cnyTHHKe c noMouibio cneT- 
HHKOB 3apHHieHHbIX HaCTH^. OpH npOXOHCfleHHH CKB03b 
CneTHHK 3AeKTpHHeCKH SapHHieHHOH HaCTH^bI B03HH- 
KaeT HMnyAbc, KOTopbifi nepe^aeTCH Ha paAHOTexHHne- 
CKyK) cxeMy, co6paHHyK) Ha noAynpoBOAHHKOBwx Tpno- 
Aax, HaBHancHHe KOTopoH coctoht b tom, htoGw cochh- 

TaTb HHCAO HaCTH^ KOCMHHeCKHX AyHCH H AaTb CHEHaA 

Tor^a, Kor^a cocHHTano onpeACACHHoe hhcao HacTH^. 
riocAe nepe^aHH no pa^no CHrnaAOB o tom, hto cocHHTa- 
Ho onpeAeAeHHoe hhcao HacTH^, cHOBa npOHBBOAHTCH 
pe^HGTpa^HH HacTH^ KocMHHecKoro' H3AyqeHHH, H nocAe 
TOrO, KaK COCHHTaHO TO 2Ke HHCAO HaCTH^, nOAaeTCH HO- 
BbiH CHrnaA. PasACAHB hhcao BaperncTpHpoBaHHbix na- 
CTH^ Ha BpeMH, B TCHCHHe KOTOpOFO OHH‘6bIAH COCHHTaHbl, 

20 


Sanitized Copy Approved for Release 2010/06/01 : CIA-RDP80T00246A046900240001-i 


Sanitized Copy Approved for Release 2010/06/01 : CIA-RDP80T00246A046900240001-5 


Momuo nOAyHHTb HHCAO HaCTHlJ, npOXOAHIlJHX Hepe3 CMeT- 
HHK B CCKyHfly, HAH HHTeHCHBHOCTb KOCMHHCCKHX AyHCH. 

Ha cnyTHHKe 6 biAo ycTaHOBACHO ABa OAHHaKOBwx 
npH 6 opa aah pe^HCTpa^HH 3 apHH<eHHbix HacTH^. Och 

CHCTHHKOB 060 HX npH6opOB paCnOAOH^CHbl BO BSaHMHO- 
nepncHAHKyAHpHbix nanpaBAeHHHX. 

B pe3yAbTaTe H3MepeHHH BnepBbie' fioAyqeHa 3aBHCH- 
MOCTb nOAHOH HHTCHCHBHOCTH KOCMHHCCKOrO HBAyHCHHA 
OT BbICOTbl (BHAOTb AO 700 KHAOMCTpOB). Ha6Ajio- 
AaAOCb B03paCTaHHe HOAHOH HHICHCHEHOCTH Ha 6oAb- 
UIHX BbICOTaX npHMepHO Ha 40 7o no CpaBHCHHIO C BblCO- 
TOH 200 KHAOMCTpOB. OpOBeACHbl Ha6AK)AeHHH UIHpOT- 
Horo 9$(j)eKta KOCMHnecKoro HSAyMCHHH h OTMenenbi 
BapHa^HH KOCMHHecKHx AyHCH. /^aAbHeHuiee HsyneHHe 
kocmhhcckhx AyncH npH noMoujH cnyxHHKa hosboaht 
peuiHTb pBA HHTepecHbix saAan b npo6AeMe kocMnne- 
CKoro H3AyqeHHH. 

MsyneHue 6uoAotuHecKux rbachuu 
a ycAoeusix kocmuhcckozo noAera 

C ^eAbIo HsyneHHH pHAa MeAHKo-GHOAornqecKHx bo- 
npocoB Ha cnyTHHKe Owah noMeiijenw c^e^HaAbHaH rep- 
MeTHHecKan KaGnna c noAonbiTHbiM iKHBOTHbiM (co6a- 
KOH no KAHHKe «AaHKa»), HSMepHTCAbHan annapaxypa 
AAH HCCACAOBaHHH ’$H3H0A0rHHeCKHX ^yHK^HH JKHBOXHO- 
ro, a xaKHie o6opyAOBaHHe aah ohhcxkh BOSAyxa, KopM- 
AeHHB iKHBOXHOrO H yAaACHHH OpOAyKXOB CPO JKH3He- 
AeHXeAbHOCXH, 

CDyHK^HOHHpyH B xeHeHHe AAHxeAbHoro BpeMeHH, 
annapaxypa o 6 ecneHHBaAa npH noMOign paAnoxeAeiwe- 
xpHHecKOH CHCxcMbi pe^HCTpa^HIO Hacxoxbi nyAbca H 
AbIXaHHH iKHBOXHOro, BCAHHHHbl CFO apxepHaAbHOrO 
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KpoBiiHoro flasAeHHH H 6H0^0TeH^HaA0B cepAUa, xeivine- 
paTypfai, AaBAeHHH BOSAyxa b Ka6HHe. . 

B CBflSH C OTCyTCTBHCM KOHBeK^HH BOBflyXa ,B yCAG- 
BHBX HCBeCOMOCTH. B Ka6HHe >KHBOTHOrO 6bIAa COBflaHa 
CHCTeMa npHHyAHTeAbHOH BeHTHAH^HH. FTcAAepiKaHHe 
TeMneparypbi Boaayxa b Ka6nHe b onpe^eAeHHbix npe^e- 
Aax ocyigecTBAHAOCb TepMoperyAHpyiouieH cHcreMOH. 
'/[ah o6ecneqeHHH HiHBOTHoro b noAexe. nHiijeH h boaoh 
B KOHxeHHepe HMCAOcb npHcnoco6AeHHe aah kopmackhk 
JKHBOXHOrO. ... 

Co6aKa «AaHKa» njpouiAa npeAeapHxeAbHyio xpcHw- 
poBKy. ^Khsoxhoc nocxencHHO npHynaAH k AAHreAbHOMy 
npe6biBaHHi6 b repMexHnecKOH Ka6HHe MaAoro o6beMa 
B G^e^HaAbHOH oAe>KAe, k AaxHHKaM, yKpenACHHbiM Ha 
pasAHHHbix ynacxKax xeAa aab pe^HCXpa^HH (pHSHOAorH- 
HCGKHX (pyHKyHH, K ACHGXBHio ncperpysoK. Ha Aa6opa- 
XOpHblX GXeHAaX OnpeACAHAaGb yGXOHHHBOGXb JKHBOXHOrO 
k AeHGXBHK) BH6pa^HH H HCKOXopbiM ApyrHM (paKXOpaM. 
B peayAbxaxe AAHxeAbHOH xpeHHpoBKH jkhboxhoc b xe- 
HCHHC HCCKOAbKHX HCACAb GHOKOKHO nepCHOGHAO npe6bl-' 
BaHHc B repMexHHCGKOH Ka6HHe, Hxo o6ecneHHAO bo3- 
MO?KHOGXb npOBGAeHHB Heo6xOAHMbIX HayHHbIX HCGACAO- 
BaHHH. * 

HayncHHe 6HOAorHHeGKHX bbaghhh npH noAcxe ^khbo- 
ro opraHH3Ma b kogmhhcgkom npoGxpaHGXBe GxaAo bo3- 
MOJKHblM 6AarOAapH npeASapHXeAbHblM HGGAeAOBaHHBM 
Ha H^HBOxHbix B KpaxKOBpCMeHHbix HOACxax Ha paKGxax 

AO BbIGOXbl 100 200 KHAOMCXpOB, KOXOpblC npOBOAHAHGb 

B CCCP Ha npOXHHiCHHH HCGKOAbKHX AGX, . 

Jlo CHX nop BAHHHHC HeBCGOMOCXH MOrAO H3yHaXbGfl 
Ha GaMOACXaX B XenCHHe HCGKOAbKHX: GCKyHA H npH Bep- 
xHKaAbHOM nyGKc paKex — b npCACAax MHHyx. B oxahhhc 
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OT npeJKHHX HCCACAOBaHHH nOACT ^HBOTHOrO Ha CnyTHH- 
Ke noaBOABCT HSynHTb AAHTCAbHOe ACHCTBHC HCBeCO- 
MocTH. B peayAbTaTe o6pa6oTKH Ha6AK)fleHHH ^oKaaa- 
HO, HTO BOaMO^KCH HOAeT JKHBbIX OpraHHaMOB B KOCMH- 
necKoe npocTpancTBo. 

* ♦ ♦ 

OporpaMMa HayqHbix HaMepeHHH Ha HCKyccxBeHHbix 
cnyiTHHKax Scmah BecbMa o6iiiHpHa - — ona oxBaxbiBaeT 
MHorHe paa^eAbi {J)H3 hkh BepxHHX caocb axMoc^epbi h 
npe^ycMaxpHBaex HayneHHe KOCMHnecKoro npocxpancxBa 
OKOAO 3eMAH. 

K 3XHM BOnpOCaM OXHOCHXCH HayHCHHe COCXOHHHH 
HOHOCCpepbi, ee xhivimhcckoh cxpyxxypbi, HaMepeHHH ^aa- 
AeHHH H HAOXHOCXH, MaXHHXHbie HaMepeHHH, HayHeHHC 
npHpoAbi iKOpnycKyAHpHoro HaAyHCHHH CoAH^a, nepBHH- 
Horo cocxaBa h Bapna^HH KOCMHHecKHx Aynefi, yAbxpa- 
(pHOAexoBoro h peHxrenoBCKoro ynaoxxoB cneKxpa Coah- 
^a, a xaKHie aACKxpocxaxHHecKHx noAen BepxHHx cAoeB 
axMoccpepbi h MHKpoHacxH^. y^Ke nepBbifi cnyxHHK aha 
CB eACHHH no HCKOXOpblM H3 3XHX BOHpOCOB. 

oB o6AacxH HayneHHH KocMHHecKHx Aynefi nporpaMMa 
npcAycMaxpHBaex noAyqeHne AaHHbix no oxHocHxeAbHOMy 
KOAHHecxBy B cocxaBe nepBHHHoro KOCMHqecKoro H3Ay- 
MCHHH paaAHHHbix HAep. B qacxHocxH 6yAex npoHaBCAe- 
HO OnpeAeACHHC OXHOCHXCAbHOrO KOAHHeCXBa HAep AH- 
XHH, 6epHAAHH, 6opa, H HAep c BecbMa 6oAbmHM aapH- 
AOM. 

HapHAy c KOPOXKOBOAHOBOH paAHa^HeH CoAH^a 
orpoMHyio pOAb B ^po^eccax, nponcxoAHUiHX b BepXHHX 
CAOHX axMOC(J)epbi, Hrpaex KopnycKyAHpnoe HBAynenne 
CoAH^a. rioaxoMy BantHO peuiHXb Bonpoc o npnpoAe Kop- 
nycKyAHpHoro HaAyqcHHH, ero hhxchchbhocxh, aneprexH- 
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qecKOM cneKTpe qacTH^, Bbi6pacbiBaeMbix CoAH^eM, 
H BbIHCHHTb. pOAb KOpnyCKyAHpHOrO HSAyHCHHH CoAH^a 
B o6pa30BaHHH nOAHpHblX CHHHHH. 3 tH BOnpOCbl TaK>Ke 
y^acTCH peiDHTb npH noMOigH cos^aHHofi annapaTypbi, 
ycxaHaBAHBaeMofi Ha HCKyccTBCHHbix cnyxHHKax Scmah. 

rioACT CnyTHHKa HaA HOHHSHpOBaHHblMH CAOHMH aT- 
MOCCpepbl nOSBOAHT npOBCpHTb pHA BbIBOAOB, CACAaHHblX 
Ha OCHOBaHHH Tex HAH HHbIX THHOTeS, OTHOCHTCAbHO Kpy- 
rOBblX TOKOB, CyUJCCTByiOIIiHX B BepXHHX CAOHX aTMOC(j)e- 
pbl. HcKyCCTBeHHbie CnyTHHKH n03B0AHK)T TaKH^e npOH3- 
BecTH HsyqeHHe 6biCTpbix BapHa^HH MarHHTHoro hoah 
3eMAH. 

IlpeACTaBAHeT sHaqHTeAbHbiii HHTepec HsyqeHHe na 
6oAblllHX BbICOTaX (nopBAKa 1000 KHAOMCTpOB) SACKT- 
pocTaTHHecKHX noACH H pemcHHe Bonpoca — hbahctcb 
AH 3 eMAB BMecTe CO cBoefi aTMOC^epoii 3 apBH«eHH 0 H hah 
HCHT paAbHOH CHCTeMOH. HapHAy C HByHCHHeM HOHOC(j)e- 
pbl KOCBeHHbIMH MeTOAaMH HyTCM Ha6AIOAeHHH 3 a npo- 
XO^KACHHeM paAHOBOAH HpOrpaMMa HCCAeAOBaHHH Ha 
cnyTHHKax npeAycMaxpHBaeT HenocpeACXBCHHbie aaiwepbi 
HOHHOH KOH^eHXpa^HH Ha pa 3 AHqHbiX Bbicoxax, a B AaAb- 
HCHmeM xaKH^e h HsyneHHe xHMHqecKoro cocxaBa hoho- 
ccpepbi, Ecah cnpaBCAAHBbi coBpeMeHHbie npeACxaBAC- 
HHH O XOM, HXO Ha 6oAblUHX Bbicoxax oxcyxcTByiox oxpH- 
^axeAbHbIe HOHM, 3 XH onbixw A^AyT nOAHbie CBCAeHHH o 
cocxaBe HOHoc^epw. 

3anycK b Cobcxckom Coi 03 e nepBwx Aeyx HCKyc- 
cxBeHHbix cnyxHHKOB 3eMAH npcACxaBAHex co6oh cy- 
igecxBeHHbiH BKAaA B HsyqeHHe BepxHHX caocb axMOC^e- 
pw H paCUIHpHeX ^paHH^bI nOSHaHHH HCAOBeKOM OKpy- 
jKaioiijeH ero BceACHHofi. 
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C 4 ejibio iisyMCmiH pnAa MeflnKo-Ciiojiorii'iecKnx bo- 
npocoB na BTopoM ncKyccTBeniioM cnyxiniKe Slijiii no- 
Meineiibi: cneniia.ibiraa repsiexiiaecKaH naSuna c noA- 
piibiTiibiM /KiiBOTHbiM (coGaKoii no^ K.niiMKC «JIaiiua»), 
n3MepiiTe.’ibiiaH annapaTypa flJia iiccaCAOBaiiiiH ^iiaiioao- 
ru'jecKiix (j)ynKniiii iKiiBOTiioro, a xaiiHie oGopyAOBaniie 
Aaa pereHcpaniiii BOSAyxa, KopMaciuiH jKiiBoxHoro ii 
yAajiCHiiH npoAyi'TOB* ero H{ii 3 iieAcnxejibiiocxii. IIpii koh- 
cxpyiipoBaniiii pbuiii yaxenbi xpcGoBaniia cxpoJKaiimeii 
aKOHOMiiii oGbCMa ii Bcca npiiGopoB iipu MimiiMaabnoM 
noxpcoaciiiiii luni aneicxpii'iecKou oiiepriiii. 

OyiiKniioiiiipyH B xciciiiic Aaiixeabiioro BpcMCHii, 
annapaxypa oGecriC'iiiBaJia c homoiumo paABOxeaeMCx- 
pii'iccKoii ciicxcjiw penicxpanmo uacxbxw nyabca n aw- 
xaiiiin HiiiBoxiioro, Bcaii'iUHw ero apxcpuajibiioro Kpo- 
unnoro AaBJieiiiia ii ^iioiioxcimiiaaoB cepAua, xeMnepa-'. 
xypbi II AaBJiciiiia BosAyxa b Kaoiiiic. 

Jtjia pcreiicpaniiii BOSAyxa.B KaGime ii noAAep>KauHa • 
iieoGxoAiiMoro ra 30 BQi'o cocxaBa Gwaii npiijieiieiibi bbi- 
coHoaKxuBiibic xiisiii*iccKue coeAiiuemiit, BbiAeJiaioiUiie iie- 
oGxoAiiMbiii AJiH AbixamiH jKimoxHoro lincJiopoA n noraoma- 
ion;iic yraeiaicaoxy ii iiaGbixoK boahhwx napoB. KoauaecxBo 
BemccxBa, yiacxByiomcro. ExiiMiiMeciaix peaKUiiax, pery- 
aiipoBaaocb aiixoMaxiiaccKn. B, cbubh c oxcyxcxBncM koh- 
BeKuiiii B 03 Ayxa b ycaoBiiax iiCBecoMOCxu b KaGiine Htii- 
Boxiioro GbiJia cosAaiia ciicxcAia npimyAnxeabiioii bgh- 
xiiaaHiiii. IIoAAcp>«aniie xeMiicpaxypw B 03 Ayxa b KaGiiiie 
b onpeAejicuHbix npCAeaiix ocymecxBjiHaocb xepsropery- 
aupyioiMcii cncxejioii. flan oGecneaeiiiin aaiBoxiioro b no- 
aexe iiiim,eii ii BOAoii b Koiixeiiiicpe iisieaacb aBxoMaxn- 
aecKan Kopsiyuiua. 

Aiiaaii3 II conocxaBaeniie ncayaemibix AaHHbix c pe- 
ayabxaxajiii npeAinecxByioiniix aaGopaxopHbix onbixoB no- 
SBoaiiiox CAeaaxb saKaioneniie, axo noaex b ycaoBiiHx, 
Gaiisiaix k nocMinieciaiM, nepcnocnxca jKUBoxHbiM yAOB- 
aexBopiixeabiio. 

IIoayqeHiibie peayabxaxbi onwxoB iia cnyxiiiine npii- 
6aiiH\aiox xo Bpeaia, KorAa ncpBbie nyxemecxseiimiKu- 
aioAii oxripaBBXca b uocMimeciaiii pciic. 


Afin d’etudier do nonibreuses questions inedicobiolo- 
giques, un animal experimental (la cbienne «Laika»), 
a ete sur le second spoutnik, dans line cabine hermetiquo 
speciale, ainsi qu’un appareillage de mcsure pour I’etude 
des fonctions physiologiques de 1 ’animal, un autre appa- 
reillage pour la regeneration de I’air, la nourriture de 
I’animal et 1 ’evacuation de ses excrements. Lors de la 
construction de ces appareillages on a tenu compte de la 
necessity d’une stricte economic du volume et du poids 
des instruments, avec depense minima d’electricite 
par eux. 

Fonctionnant pendant un laps de temps tres long, 
r.appareillage a assure par un systeme radiotclemetrique 
I’enregistrement de la frequence du pouls et des mouve- 
.mcnts respiratoires de t ’animal, sa tension arteriellc et 
les ‘ potentiels biologiques du coeur, sa temperature et la 
pression de Fair dans la cabine. 

Pour le conditionnement de Fair dans la cabine on a 
employe des composes chimiques' hautement actifs dega- 
geant Foxygenenecessaire a la respiration de Fanimal et 
absorbant Facide carbonique et I’excedeiit de vapeurd’eau. 
La quantite de matiere participant aux reactions chimi- 
ques etait regularisee autoiiiatiquement. Etant aonne 
Fabsence de courants de convection de Fair dans les con- 
ditions d’iinponderabilite, on avait installe un systeme 
de ventilation forcee dans la cabine de Fanimal. Le main- 
tien de la temperature de’Fair dans des limites determi- 
nees a Finterieur de la cabine etait assure par un systeme 
thermoregulateur. Le container renfermait un appareil- 
lage sp&ial destine a I’alimentation, automatique de 
Fanimal. 

L ’analyse des donnees obtenues et leur comparaison 
avec les resultats des] experiences faites precedemment 
en laboratoire permettent de conclure qu’un animal sup- 
porte d’une faijon satisfaisante un voyage dans des con- 
ditions s ’approchant.de celles d’un voyage cosmique. 

Les resultats positifs des experiences sur le Spoutnik 
rapprochent le temps ou les homines participeront au pre- 
mier voyage cosmique. 


For the purpose of studying cerlain medico-biological 
problems the second artificial sputnik was equipped 
with a special bermetically scaled cabin containing an 
experimental animal (a dog named Laika), measuring de- 
vices for investigating the animal’s physiological functi- 
ons, and contrivances for air regeneration, for feeding the 
animal and removing the products of its life activity. In 
designing the equipment, drastic • economy in volumo 
and weight as well as in the consumption of electricity 
was sought. 

Functioning for a considerable period of time, the 
equipment, by means of radioteleniotric system, kept a 
record of the animal’s pulse and respiration rate, arterial 
blood pressure and biopotentias of its heart, as well as 
of the temperature and air pressure in the cabin. 

Highly active chemical compounds evolving oxygen 
for the animal’s breathing and absorbing carbon dio- 
xide and surplus water vapours were used to regene- 
rate the air in the cabin and to maintain therein the lequi- 
red gas composition. The amount of substances needed 
for these chemical reactions was regulated automatically. 
Due to the absence of air convection under conditions of 
imponderability, a forced ventilation system was installed 
in the cabin. 

The temperature of the air in the cabin was 
maintained by means of. a thermo - control system. 
A special feeding device was installed in the container to 
enable the animal to Oat and drink. 

Analysis and comparison of the data obtained with 
the results of previous lahoralory exporiihents justify 
the conclusion' that the- animal can satisfactorily bear 
conditions approximating those likoly to be encountered 
in outer- space flights. . ' . 

The positive xcsults of- tlie Sputnik experiments are 
bringing near the day wheii- the first flTglils of the manned 
space ships may be accomplished.' • 
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B ncpiioA 1951 — 1957 rr. lipouoAiwiiCb p'eryjijipiiwe 
MeAin;o-6iio.iorii»ieci;iic nccjiCAOBaiiiifl iia >kiibothwx bo 
B pe^iH iiojiCTOB na paKGTax. 

Hayuaaocb cocTOHinie cepAeuiio-cocyAiicxoii ciicTeaibi 
II B ycaoBiinx noaeTa iia paKGTax, iiaKanaii- 

BaaCH oribiT no ivigtoabji iiccaeAOBaiiiiH cocToaiiiiH >ku- 
BOTIIOrO. 

flaa ripoBGAGiiiia oiibitob oGbiMiio iicrioabspBaaiicb 
coGaKii, iiop.iia.abiiaH ^iiaiioaoniH Koxopbix xopoiuo iiay- 
MGiia. GoGaiai acruo iioAAaBaaiicb xpciiiipoBKG ii Gbicxpo 
npiiBfaiKaaii i; cboiiai jiGcxaM b paKGXG. 

Ebiao ycxaiioBjiGuo: 

B XGqGIIIIG OripeAGaeUHOrO BpGMGIIII B03MO/KUa iKIlSHb 
B yCJlOBliaX HGBCCOMOGTli; 

coGaiai yAowiGXBopiixGabiio iiGpeHocax aiiaqiixeabHbic 
nGpGrpysKii, luysi ii BiiGpapiiii ABnraTGaa, B03HiiKaioiii,iiG 
BO BpGMa cxapxa; 

na B3acTc paKGXbi, KorAa /KiiBoxiibic cawinax mya 
pa6oxaiduj;cro ABiiraxGJia ii noABGpraioxwi AciicxBiiio ycKO- 
pGiiiiii, 'lacToxa ABixaiiiiH, ccpAG‘iiibLX coKpaiinciiiiii n 
KpoBJiiioro AaBjiGiiiin Boapacxaiox.' B nopiioA CBoGoAnoro 
noaGxa pauGXbi yacxoxa AuxaHUfl, ccpACMHoro coupa- 
. ipGHiin B03BpamaioxcH K iiop)iaabiibi;ti BeaiiqiiHaM, ho 
MGA aGiiiiCG, ‘iGM npii xaKiix jug BOSAeiicxBiiax iia ScjiaGj 

coSaKii Moryx b xcqeiiiiG »iaca ii SoaeG naxoAHTbCH 
B cisa^iaiiApc H Gaaronoay'iiio napaLuioxiipoBaxb c bu- 
coxbi 80—90 KM. 

IIpu ncpBbLX OKCiTGpiiJiciixax ABC coGaKii no3i6m;aaiicb 
B rcpsiGTii'iiioii KaGiiiic b roaopHoii qacxii paKcxbi. B lia- 
Guhg Gbiaii co3Aaiibi bcg iigooxoaiimwg ajih cymcoxBona- 
Hiia /KiiBoxiioro ycaoBiiH. Bo BpcMH noaGxa iia Bbicoxbi 
100 II 200 7iM pcriicxpiipoBaaiicb xcMncpaxypa ii AasaG- 
HiiG B03Ayxa B KaGuHG, nsHcpnaacb xCMiicpaxypa >kh- 
BoxHbix, yacxoxa nyabca n AbixaiiiiH. 

noBCACiiuG '/KiiBOTHbix B KaGiiiiG ' HByyaaocb nyxcji 
■aBxoJiaxiiyGCKoii Kuiioc'bGMKii B xcyGHiiG Bccro noacxa. 

Ha BbicoxG 100 nan 200 km KaGiiiia oxAeanaacb ox 
Kopnyca paKGXM n cboGoaiio riaAaaa. Ha bwcoxg 3—4 km 
^BxoMaxnyecKii BBOAiiaacb b AciicTBiie napauiioxiiaH cii- 
cxGMa, oGccncyiiBaioman naAC/iaibiii cnycK u 6G3oriaciioG 
npii3G.nacHiiG Bccii KaGiiiibi. 

B pHAC Apyriix DKcncpiiMciixoB iKiiBoxHbic noJiGin,aaiicb 
B HcrGpMGxiiyiioii KaGiinc; /KiisHGiiiibic ycjioBiiH oGccnc- 
yiiBaaiicb c riojioinbio CKa(|)aHApoB co c-bCMiibni npoapay- 
;HbLM iiiaCMOJi H ciicxGsioii KricaopoAHoro niixamiH. B Bcp- 
ujiiHG .xpacKTopiiii liaGima oxAcanaacb ox KOpnyca paKCTM, 
iia BbicoxG 85 — 90 km, npoiicxoAiiao KaxanyabxiipoBaHiic 
TcaG/KKU c oAiioii coGaKoii. Hopes 3 cgk. nocae itaxa- 
iiyabxiipoBainiH pacKpbiBaacn napamiox n coGaiJa ciiycKa- 
jiacb Hii napaijjioxe c bwcotm 82 — 87 km. ^ 

B ApyroiM cayyae coGana iipoAoajKaaa ocxaBaxbCH 
B naAaioiu.Gii KaGiiiie ao bwcoxw 35 — 50 »«af , iiocae yero 
xcaeacKa c coGauoii KaxanyabxiipoBaaacb npii CKopocxii 
naAGiiiiH KaGuiibi OKoao 1100.w/ce« ii npoAoajKaaa cbo- 
Goahoc naACiiiie c saAep/KKoii pacKpbixuH napamioxa 
AO BbICOXbl 4 KM. 

HaAG/KiibiG cnycKii iunBoxubix Ha 3eMaio C bmcot 
100 — 200/i,-af c noMombio riapauiioxoB yKasbiiiaiox iia peaab- 
Hyio BoasiO/KHOcxb noaexa yeaoBGKa b paKGxe na Goabuiiie 
BbICOXbl. 


On a procede do 1951 a 1957 a des recherclics inedico- 
biologiques sur des animaux au cours de voyages en fu- 
sees. On a etudie les I’etat du systome cardio-vasculaire 
et de la respiration dans le’s conditions d’un voyage en 
fusee, et on acquerait de plus en plus d’experience dans 
retablissenicnt des methodes de recherche sur I’etat de 
1 ’animal. On a utilise pour ces experiences des chiens dont 
la physiologic normale est bien connue. Les chiens se 
priitaient facilement a rentraincment et s’habituaient 
rapidement aux fusees. , 

On a etabli que: la vie est possible pendant un temps 
determine dans les conditions d’impoiiderabilite. 

Les chiens supportent d’une maniere satisfaisante 
line surcharge considerable, le bruit et les vibrations 
du moteur se produisant au moment du lanccment. 

Au cours de la montee de la fusee, quand I’animal 
entend le bruit du moteur et subit Taction de Taccele- 
ration, la frequence des mouvements respiratoires, 
les contractions cardiaques et la pression arterielle 
auginentent. Dans la periode de vol libre de la fusee, > 
la frequence de la respiration et les contractions car- 
diaques redeviennent normales, mais plus lentement 
que dans les m?mes conditions sur la terre. 

Les chiens peuvent durant deux heures et plus se 
trouver dans le scaphandre et etre parachutes dans ce 
scaphandre d’une hauteur de 80 a 90 km sans repercus- 
sion defavorable sur leur etat. 

Au cours des premieres experiences deux chiens avai- 
ent ete places dansune cabine hermetique a Tavant de la 
fusee, ou Ton avait cree les conditions necessaires A Texis- 
tence d’un animal. Pendant le vol a des hauteurs de 100 et 
de 200 km la temperature et la pression de Tair dans 
la cabine ctaient enregistrees; la temperature, lepouls et 
’la respiration des animaux etaient mesures. 

Le comportement des animaux dans la cabine etait 
filme automatiquement. 

A une altitude de 100 — 200 km la cabine se detachait 
du corps de la fusee et tombait en chute libre. A une 
altitude de 3 a 4 km un systeme de parachutage entrait 
automatiquement en action, assurant dans de bonnes 
conditions la descente et I’atterrissagc de la cabine. 

Au cours de nombreuses autres experiences des ani- 
maux avaient ete places dans une cabine non hermetique; 
les conditions de vie etaient assurees par des scaphan- 
dres ayant un casque transparent amovible et par un 
systeme d ’alimentation en oxygene. 

Au zenith de la trajectoire la cabine se separait du 
corps de la fusee, a une altitude de 85—90 km un chien 
dans son scaphandre etait catapulte. Trois secondes 
apres le catapultage le parachute s’ouvrait et le chien 
descendait d’une altitude de 82 — 87 km. Dans un autre cas 
le chien restait dans la cabine en chute jusqu’a une 
altitude de 35 — 50 km, apres quoi le scaphandre contenant 
le chien etait catapulte a une vitesse de chute de la 
cabine d’environ 1100 m/sec. et tombait en chute libre 
jusqu’a une hauteur de 4 km. 

Le retour sain et sauf des animaux sur la Terre 
d’une altitude de 100 a 200 km avec parachutes montrent 
la possibilite de voyages de Thomme a une grande 
altitude a Taide de fusees. . 


During 1951 — 1957 regular inedico-hio logical in-' 
vestigations on animals wliilc in flight on rockets, 
were conducted. The beliaviour of their cardio-vascu- 
lar system and respiration during tlio.se fli.ghts wore 
studied, experience in methods of examining (he condi- 
tion of the animals was accumulating. 

For these experiments dogs wliose nornial physiology 
was well studied were used. Tlie dogs were readily 
apt to the training and quickly got accustomed to their 
places in the rockets.' 

It was proved: 

. That for a certain length of time normal life under 
: the condition of imponderability was possible; 

That dogs satisfactorily boar considerable over- 
loads, the iioise-and vibration of the engine at launching 
time; 

That as the rocket goes up, and the animals hear 
the noise of the engine in operation and arc suh.je<;ted 
to the effect 6f acceleration, the respiration rate and 
systole rise, together with the blood pressure. While 
the rocket is in a state of free flight, the respiration 
rate and systole return to normal, though more slowly 
than under similar conditions oh the Earth; 

That dogs can remain in a diving-dress for an hour 
or more and be safely parachuted from a height of 80 
to 90 kilometres. 

During the first experiments two dogs were placed 
in a hermetically sealed cabin at the rocket head where 
conditions necessary to preserve their life were main- 
tained. During flights to an altitude of 100 and 200 
kilometres the temperature and air pressure inside of 
the cabin were recorded, and the animals’ temperature, 
pulse and respiration rates nieasu red. 

The animals’ hehaviour in the cabin was studied 
by an autoihatie filming device throughout the flight. 

At an altitude of 100 or 200 km the cabin detached 
itself from the body of the rocket and fell freely. At an 
altitude of 3—4 km the parachute system began to 
operate automatically, ensuring a safe landing for the 
cabin. 

In a number of other e.xperiments the animals were 
placed in a cabin w’hich was not hermetically sealed; 
vital conditions were ensured by means of diving-dress 
with removable transparent helmets and an oxygen sup- 
ply system. At the ape.x of the trajectory the cabin 
became detached from the body of the rocket, and 
at an altitude of 85—90 km a little wagon containing 
one dog was catapulted. Three seconds after catapulting 
the parachute opened and the do.g descended with the 
parachute from a height of 82 — 87 km. 

In an other Case the dog remained in the dropping 
cabin to a height of 35 — 50 km, when the wagon was 
catapulted together with the dog, the dropping speed 
being 1100 m/sec, and continuco to fall freely with 
the parachute closed to within four kilometres from 
the ground. 

The safe return of animals to the ground from al- 
titudes of 100 — 200 km with aid of parachutes indicates 
that flights of manned rockets to gieat altitude are 
now actually possible. 
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RECHERCHES PHYSIOLOGIQUES 
A L’AIDE DES FUSSES 


PHTSIOLOGIGAL RESEiRCII^ 
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-laiiKa*) — nepELiii nyreuiecrEeiiuiiK b k(x:moc 



CooaKa «»Iauna b Kaouue u(‘pe,i noaeroH 


OHSHOJiorHHecKHe HccjieAOBaHHfl 
Ha coBeTCKOM cnyxHHKe 3eMJiH 


C ne.ifaK) n3\4eimH pfl,ia MeAiiKO-onoaoniaecKux BonpocoB na 
liTopoM COBPTCKOM ciivTiiuKe ow.ia noMemeua ciieimaaiaiaa repMe- 
TH'iecKaa Kaonna c iioaonbixubiM JKUBOTUbiM (cooaKoii uo Kauawe 
<aIanKa»). lla.Mepirreabuaa Kaomia obiaa ooopyaoBaiia aanapaiy- 
poii aaa iieeaeaoBamiH ^usHoaoniaecKiix (|)\nKiuiii /KiiBOxiioro. 
a xaK>KO ycrpoucxBaMH aaa pexenepaiuiii B03,a\xa. KopMaeuua 
irKHBOiKOFo u y^aaeiiHH iipo.a'KXOB ero /KHaueaeaTcabiiocxH. 

OyiiKUHOiuipyK b xeuemie ^aameabiioxo BpeMciia. aiinaparjpa 
ooec-ucHiiBaaa c iiOMOuibio paaiioreaeMexpu'iecKOu ciieieMbi pexu- 
erpanmo aaoxorw nyabca h AwxanHH /Kiiboxhoxo, BeaiiHuubi era 
apxepuaabiioro h'poBHHoro ,a,aBaeuiifl h oHoiiuxeunHaaoB cep;i,i;a. 
xeMnepaxypbi ){ aabaenna Boaayxa b Kaoime. 

^fan pereuepaumi Boaajxa b Kaoime ii iioaaep>KaiinH iicooxoaii- 
Moro rasoBoro cociaBa owaii npiiMeiieiibi BwcoKoaKiuBUbie xh.mh- 
'lecKiie eoeamieiiua. Bbi.ieaaiouuie ueouxoauMbiii a.iH abixaiiua 
iKUBOriioxo Kueaopo.i ii iioraoinafomae \raeKiicaoxy ii ubouxo:.' 
Boaaiibix napoB. B cbhbh o oxcyicximeM KoiiBeKuiiii B03a>xa 
B ycaoimnx iieBecoMOcxii b Kaoime iKiiBOxiioro obiaa coBaaiia ciicxe- 
Ma npimyaiireabHOU BeiixiiaHium. lIoaaepiKaiiue xeMiiepaxypbi 
Boaayxa b Kaouue b onpeaeaeuiibix npeaeaax ocymecxBaflaocb 
repMcperyaiipyiouieii cuexeMou, ^faa ooeciieaeima iKiiBOiuoro 
B noaexe nnu;ei1 ii Boa,ou b Kaouue iiMeaocb npuciiocooaeuiie 
aBxoMaximecKoro KopMaeuiia. 

Auaaiia it couocxaBaeuue noayueuubix aauubix c peayabxaxajm 
upeauieeiBj loumx aaoopaxopubix oubixoB uoaBoaHiox cpeaaxb aa- 
Kaioueiuie, uxo noaex b ycaoBuax. upuoaiuKeuubix k KOCMUiecKO- 
My. uepeiiocuxcH cooaKoii yaoBaeiBOpureabuo, 

BiioaoxHuecKiie uccaeaOBauiia, npOBeaeuubie ua BxopoM coBer- 
CKOM cnyxuMKe. aBaaioxcH opuiiM u3 iiepBbix axaaoB Soabmoii 
paooxbi no ooecneueuiiK) oeaoiiacHOCxu jaa saopoBba ii /Khsuu 
4eaoBeKa b KOCMimecKOM noaexe. 
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